- 
70 . 
N 


VEGETABLES 


DISCOVERING '_ 5 


Their great Power of arp the 1 
Common Air i. in the nennen 25 


lajunng it in the 5 50 


v use 4 ED” 
a new Method vain *I accurate 
* of Salubrity of the Atmoſphere. 


By Joh IN GEN. Housz, 


Counſellor of the Court and Body Phyſfician 
to their IurERIAT and RoyAL MaJjesTIES, - 
FL S, &c. de. | _ 


. - Z —Y 
k : —  — ———_——— we . $5 5% SE Tab" Z f 
- : - — 4 - 


LOND O &. 


printed for p. E LMS L X, in the Strand; 
and H. PAYNE, in Pall Mall. 17 


* 
£ 
- 
CY 
} . ha 
TG. 
; n 
* * 
"He IG 
. x * \ bs 
: Wy * 
A * E Q * 
4 1 
. a 2 dy 
rr . 
2 3 2 <A 
5 hy * 2 > Oy 
+ 4 n * 4 
1 5 e A 


10 
sir JOHN PRIN GLE, Bart. 


phyſician to his Britannic Majeſty, 
late Preſident of the Royal So- 
ciety, Member of the Royal Aca- 
demy of Paris, &c. 8c. | 
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GRATEFUL ma of 
palt ſervices is as juſt a tri- 
bute due to thoſe from whom they 


are received as the acquitting of a 


debt contracted in any other manner. 
If it is not in the power of a man 
to make a return ſuitable to thè be- 
nefits received, be is, however, in 

SS” * 


[ wv 1 : 
' duty tound to ſhew, by the beſt 
method in his power, a thankful 
heart to his benefactor. 
Ingratitude was by the ancient 
Greeks held as a crime of the 
blackeſt dye, as tendin g directly to 
deſtroy the motives of mutual be- 
nevolence, and to diſſolve the ties of 
friendſhip, that ſource of human 
happineſs, without which life itſelf 
is ſcarcely worth enjoying. . 
The ungrateful, conſcious of his 


miſbehaviour, and looking upon his 
benefactor as upon a judge who has 
pronounced a juſt and ſevere ſen- 
_ tence upon him, endeavours to find 
reaſon for breaking off with him; * 
while his benefactor, looking upon 
the ungrateful as upon a monſter 
unworthy 


1 


unworthy of his regard, is induced 


to ſhut, for the future, his heart 
againſt others. | 

No man upon earth. can \ have 
ſtronger reaſons for a due ſenſe of 


> gratitude | than 15 acknowledge to 


you. You beſtowed many civilities 
upon me, who had never been in 


the way of doing you any. ſervice 


whatever, | You granted me your 


1 friendſhip, almoſt as ſoon as I was 


| acquainted with you. Vou encou- 
raged my eagerneſs for improving 
myſelf in medical knowledge, by 
communicating to me what you, had 


learned by a laborious life; by that 5 
experience which an afliduous and 


| moſt attentive zeal, beſtowed 1 in. the 
3 care of the great military hoſpitals i in 
a 3 LD the 


/ 


La. . - 
the time of war, and a moſt THE. 
ceſsful private practice, had afforded 
you, and of which your celebrated 

work upon The Diſeaſes of the Army 
will be an honourable and everlaſt- : 
ing teſtimony, as well as a real be- 
nefit, to the lateſt poſterity. 
ou always gave me, with | the 
1 greateſt ſincerity, your advice in 
what manner, and in whoſe com- 
pany, I could moſt improve myſelf 
in the various branches of medicine 
and natural knowledge which I took 


a delight to cultivate. | 


R 


. Was you, SIR, who, among 
[thoſe many reſpectable and learned 
men, whoſe conſtant friendſhip 
towards me has mide an indelible | 
and'grateful impreſſior on on my mind. 

con- 


tant 
-contributed principally to that par- 
ticular happineſs I enjoyed during 
ſo many years in this iſland; that 
felicity which a free and: indepen- 
dent man finds in the, purſuit of 
knowledge and wiſdom in the ;{o- 
ciety and friendly intercourſe of 
thoſe who have Eng them- 
ſelves by their learning. 2 
But, sR, among 155 many abli- 
gations which I owe you, there is 
one of ſuch importance, that the 
very thought of it ſtrikes me with 
reverence and with the deepeſt ſenſe 


af gratitude for you. ou did me 


a ſervice which I cannot forbear to 
mention; though I know that. your | 

| . would hardly permit me to 
24 expreſs 


F | 
- expreſs the true ſituation of my 
: mind in that reſpe&t, » © 

Permit me, sin, to leave behind 
me ſome public teſtimony of my re- 
ſpectful gratitude to you, as the 
only, though ſmall, return I can 
make you; the only way by which 
I can publicly ſhew, that the unſo- 
licited favours ſo generouſly be- 
ſtowed upon a foreigner, who could 
not claim the leaſt merit with you, 
have made ſo ſtrong an impreſſion 
on my mind as no time is able to 
weaken. You have recommended 
me, SIR, without my ſoliciting any 

\ favour from you, to thoſe Auguſt 
Sovereigns who are ſtill the ſupport 
0 the illuſtrious Hous or AUSTRIA; 


[ & 1 
thoſe powerful Monarchs whoſe gra- 
ciouſneſs, benevolence, and magnani- 
mity, equal the ſupreme grandeur of 
their ſtation. Theſe Auguſt Sove- 
reigns, after having ſuffered ſo many 
repeated loſſes by that dreadful dif- 
- eaſe the Small-pox, reſolved at laſt to 
check that terrible havock in their 
illuſtrious Family; and ordered their 
Ambaſlador to {end to their Court a 
phyſician from this iſland, capable 
of fulfilling the important truſt of 
ſaving, by means of inoculation, the 
remainder of the Royal Offspring, 
which had as yet eſcaped the infec- 
tion. Being conſulted on the choice 


of a proper perſon, you propoſed | 


me without heſitation, and thus 
opened 


A } 
opened to me a witle door to emo⸗- 
luments and honours. 
74 After having been ſo gal 11 
- ſo honourably called from a diſtant 
country to the moſt generous and 
. powerful Monarchs; and after hav= 
ing contributed to the tranquillity 
and happineſs of ſa many. illuſtrious 
Princes, who, being educated under 
the maternal care of the moſt. vir- 
tuous PRINCESS, are become highly 
àimportant to mankind, and Have 
filled the world with a well-founded 
confidence to ſee its ' happineſs | 
! promoted by their means; what- 
HH ever advantage of reputation I have 
| | a from ſuch a flattering: ap- 
1 3 24. Pointment, 


14 1 | 
pointment, 1 5 it neee 
friendſhip. | 
My earneſt defire of not quitting 
this country without leaving you 
ſome public teſtimony of my real 
ſentiments towards you, excited me 
to hurry this work to the preſs 
without having time enough to 
finiſh it as I deſired. If it had been 
in my power to have ſpent the en- 
ſuing winter in this country, 1 might 
poſſibly have made it more worthy 
your patronage, and of appearing 
in the world under your auſpices. 
I preſent it to you imperfect as it is; 
and beg of you to look upon it only 
as a public mark of my reſpect and 
gratitude, which I ſhall retain in full 
5 force 


| L Xii 8 : : 
force to the end of my life, and 
with which I have the honour of 
ſubſcribing myſelf, - 


s I Ry 


Your very much obliged 


f 
= | 


PF s 


and faithful friend and ſervant, 


— 


J. INGEN-HOUsZ. 


TIX" London, DS 
October 12, 1779. 
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1 E common air, that element 
in which we live, that invi- 
ſible fluid which ſurrounds the 
whole earth, has never been ſo 
much the object of contemplation 
as it has in our days: it never en- 
gaged ſo much the attention of the 
learned as it has of late years. This 
fluid, diffuſed every where, the 
breath of life, deſerves ſo much the 
more the attention and inveſtigation 
of philoſophers, as it is the only 
ſubſtance without which we can 
ſcarce ſubſiſt alive a ſingle moment, 
and whoſe good or bad qualities 
have the greateſt influence upon 

| our 


4 xiv 1 0 
our conſtitution. 5 moſt active 
poiſons which are known do not 
ſo quickly deſtroy the life of an ani- 
mal as the want of air, or the 
breathing of it when it is rendered 
highly noxious. It will appear in 
this work, that thoſe very plants, 
which, influenced by the light of 
the ſun, repair the injury done ta 
this fluid by the breathing of ani- 
mals, and by. many other cauſes, 
map, in different circumſtances, poi- 
ſon ſo much this very element, as 
to render it abſolutely unfit for re- 
ſpiration, and, inſtead of keeping up 
life, to extinguiſh it in a moment. 
Therefore this univerſally-diffuſed 

element deſerves not only the pur- 
ſuit of philoſophers, but claims 

more immediately the attention of 
_ thoſe whoſe profeſſion it is to preſerve 
haeealth and to cure diſeaſes. I haye 

: © beſtowed 


IL 

beſtowed ſome labour upon this 
ſubject, both as a philaſophey. and, 
as a phyſician. 

When I firſt found: in the hs 
of that excellent philoſopher and 
inventive genius, the reverend Dr. 

Prieſtley, his important diſcovery 
| that plants wonderfully thrive in 
putrid air; and that the vegetation 
of a plant. could correct air fouled 
by the burning of a candle, and re- 
ſtore it again to its former purity 
and fitneſs for ſupporting flame, 
and for the reſpiration of animals; 
J was ſtruck with admiration: and I 
could not read afterwards, but with 
a kind of extaſy, the application 
which Sir John Pringle made of 
this diſcovery in his elaborate diſ- 
_ courſe, delivered at the Royal So- 
ciety in November 177 3, when he 
con ee as preſident of that 
0 e 


learned Body, the annual prize me- 
dal upon Dr. Prieſtley, decreed to 
him as an honourable teſtimony of 
their approbation of the ſucceſsful 
labours beſtowed: by him upon the 
doctrine of air. From theſe diſco- 
«'veries,” ſays he, we are aſſured, 
that no vegetable grows in vain, 
& but that, from the oak of the foreſt 
«to the graſs in the field, every in- 
« dividual plant is ſerviceable to 
« mankind; if not always diſtin- 
% guiſhed by ſome private virtue, 
« yet making a part of the whole, 
« which cleanſes and purifies our 
« atmoſphere. In this the fragrant 
<« roſe and deadly night-ſhade co- 
« operate: nor is the herbage, nor 
ce the woods that flouriſh in the 
c moſt remote and unpeopled re- 
&« gions, unprofitable to us, nor we 
„% to them; conſidering how con- 

« ſtantly 


| vii ! 
ie ſtantly the winds convey tb them 
& our vitiated air for our relief, and 
& for their nouriſhment. And if 
© ever theſe falutary gales riſe to 
e ſtorms and hurricanes, let us ſtill 
te trace and revere the ways of a be- a 
© neficent Being, who not fortui- 
c touſly, but with deſign, not in _ 
c wrath; but in mercy, thus ſhakes 
« the waters and the air together, to 
& bury in the deep thoſe putrid and 
c peſtilential effluvia which the ve- 
te getables upon the face of the 
© earth had been inſufficient to con- 
«© ſame; 
Since read that elegant E 
I have wiſhed that ſome induſtrious 
philoſopher would beſtow his labour 
in tracing Nature in its operations, 
and in diſcovering the manner = 
which the vegetable kingdom is 
ſubſervient to the animal, in cor- 


b recting 


- 
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recting the maſs of air contaminated 
by their reſpiration, and perhaps 
too by their perſpiration. The fol- 
lowing pages will ſnew, whether 
the pains I took, in the courſe of this 
ſummer, to inveſtigate this impor- 
tant ſubject, have been attended with 
ſome. degree of ſucceſs. I am far 
from thinking that I have diſco- 
vered the whole of this ſalutary 
operation of the vegetable kingdom; 
but I cannot but flatter myſelf, that 
I have at leaſt proceeded a ſtep far- 
ther than others, and opened a ne- 
path for penetrating deeper into this 
myſterious labyrinth. 5 
| Among the various uſeful diſco- 
verics with which Dr. Prieſtley has 
already enriched, and {till continues 
to enrich, natural knowledge, none, 
in my opinion, are of more import- 


L xix 1 

ance than thoſe he made bon the 
various Kinds of airs. 8 
The diſcovery of that Wonderful 
aerial fluid, which in purity and fit- 


neſs for reſ piration ſo far exceeds 


the beſt atmoſpheric air, that an anli- 


mal may protract its life in it fle 
times longer than in the beſt com- 
mon air, excites ſo much the greater 
admiration, as he found it firſt in 
ſuch bodies which by their nature 
muſt have been ſuſpected to conceal 
rather within their ſubſtance dele- 
terious qualities, ſuch as calcined 
mercury and red precipitate. He 
has given to this air the very proper 
appellation of dephlogi/ticated air, or 
air deprived of that inflammable 
principle which is the chief ingte- | 
dient that renders our - atmoſpheric | 
air more or leſs impure, and thin 
more or leſs fit for reſpiration. 
- — His 


* 


« 


ET E . 
His diſcovery. of that peculiaf 
quality which nitrous air poſſeſſes, of 
deſtroying or being deſtroyed by 
common air in proportion to its pu- 
Tity, is, one of thoſe inventions 
whoſe. utality will be more and more 
conſpicuous, when it ſhall have un- 
dergone all the improvements of 
which it is ſuſceptible. Let it be. 
mentioned to his honour, that his 
candour. and tnodefty. have made 
him, under-rate the value of this 
uſeful production of his inquiries; 
when he ſays; in his laſt work, in- 
titled, Experiments and Obſervations 
relating to. various Branches of Na- 
tural Phitoſe by, with a C ontinuation 
of ibe Obſervations of Air, p. 269, 
« When I firſt diſcovered the pro- 
60 perty of nitrous air as a teſt of 
« the wholeſomeneſs of common 
ce air, L flattered myſelf that it might 

| 60 be 


Tt XxI 1 | 
& bs of conſiderable practical uſt; q 
and, particularly, that the alr of 
_ « diftant places and countries might 
te be brought and examined together 
with great eaſe and ſatis faction: 
« but I own, that hitherto I have 
rather been diſappointed in my 
pectation from it.“ And he 
concludes thus: I have frequently 
te taken the open air in the moſt 
te expoſed places in this country, at 
« different times of the year, and in 
« different ſtates of the wearbher, 
„ &c.; but never found the differ - 
« ence ſo, great as the inaccuracy, 
« ariſing from the method of 
« making. the trial, might eaſily 
60 * amount to ar exceed.® R. 
Since I ſaw the manner of putting | 
different airs to the nitrous teſt, 
which Abbe Fontana now makes 
viſe of, and which I have in my in- 
3 ͤ8wℳ6w6 


„ 


4 quiries for the moſt part imitated, 1 


cannot but think more favourably 
of the importance of this _ 

than the author himſelf does. 
even. think with the Abbe, that, - 
uſing ; convenient and accurate in- 
ſtruments, and by obſerving to the 
greateſt nicety all the manoeuvres of 
the operation conſtantly in the ſame 
Way, we may with as much preci- 
ſion judge of the degree of purity 
of common air, as we now are able 
to judge of its degree of heat and 
cold by a good thermometer. 
Indeed, by this method, even all 
the changes which the conſtitution 
of the atmoſphere undergoes daily, 
in the ſame place, are obſerved with. 
ſo much accuracy, that, by making 
ten obſcrvations with the ſame air, 
the difference will ſcarcely amount 
| to 


7 xxili h 3 
to 2 dth of the two airs employed 
in u experiment. 5 

The diſcovery of Dr. Prieftley, 
that plants thrive better in foul air - 
than in common and in dephlogiſti- 
cated air, and that plants have a 
power of correcting bad air, has 
thrown a new and important light 
upon the arrangement of this world. 
It ſhews, even to a demonſtration, 
that the vegetable kingdom is ſub- 
ſervient to nie animal; and, vice 
verſe, that the air, ſpoiled and ren- 


dered noxious to animals by their 


breathing in it, ſerves to plants „ 


kind of nouriſhment. But 3 in what 
manner this faculty of the plants is 
excited remained ſtill unknown. 
There was even ſome doubt left 
in the mind of many philoſophers, 
whether the facts related by Dr. 

Prieſtley were not owing to ſome 
D4öxj 


4 particular accident, as they. had by 
no means been uniform; nay, had 


p- 91, Kc. of Dr. Prieſtley's work 
| had conſtantly obſerved a nnr 


effect from bgans. 


 pothefis, For,“ ſays he, © whe: 


© ajr injured by reſpiration, the 


Fs 


even been often contradictory, as he 
himſelf candidly owns (ſee vol. I. 


on the ſubject of alr, and his laſt 
work, p. 296.); and as Mr. Sheele 


W » Prieſtley acknowledges, p. 
299. that, by repeating (1778) 
again. his experiments, they proved 
zo be unfavourable to bis former by. 


ther I made the experiments with 


“burning of candles, or any other 
% phlogiſtic proceſs, it did not grow 
te better but worſe; and the longer 
** the plants continued in the air, 
* the more phlogiſticated it Was.“ 
He ee thus farther ; © I have 

3 f 66 * 


| b had: 8 d of the ai 
: 6e being undoubtedly meliorated by 
te this proceſs, eſpecially by the 
« ſhoots of ſtrawberries, and ſome 
t other plants, which I could, by 
_ & bending, introduce into the jars 
e or phials of air ſupported near 
* them in the garden, when the 
& roots continued in the earth. 
{ I had other inſtances, no leſs un- 
e queſtionable, of common air not 
only receiving no injury, but even 


& conſiderable advantage, from the 


6 proceſs, having been rendered in 

* ſome meaſure dephlogiſticated by 
06 it, ſo as to be much more dimi- 
“ niſhed by nitrous air than before, 
a thing which I was far from ex- 
« pecting,—In moſt of the caſes in 
„ which the plants failed to me- 
«© liorate the air, they were either 
£6 * manifeſtly ſickly, or at leaſt did 
| | « not | 


— 


KR] Ee 
ec not grow and thrive, as they did 
% moſt remarkably in my firſt ex- 
*«< periments at Leeds, the reaſon of 
e Which 1 cannot difcover. — In 
c thoſe inſtances i in which the plants 
„grew the beſt, they were, how- 
ever, but ſickly, as appeared by the 
4 leaves ſoon turning yellow, and 
| falling off when the leaſt motion 
= e was given to them. In ſome. 
85 « caſes, however, as in thoſe men- 
4 e tioned in vol. I. p. 91, I ſaw no 
; N e. particular reaſon Why the air 
þ % ſhould not have been meliorated. 
e Upon the whole, I till think 
«it probable, that the vegetation 
| of healthy plants, growing in ſi- 
WM 4 ftuations natural to them, has a 
1 3 ſalutary effect on the air in which 
| „ they grow. For one clear in- 
« ſtance of the melioration of air in 
& theſe circumſtances ſhould weigh 
« againſt 


Fay, 
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46 againſt a hundred caſes, in which 
© the air is made worſe by Nine 
Soon after, p. 305, he relates 
ſeveral inſtances in which a plant 
had, in the ſpace of even, eight, 
ten, or more days, effectually mend- 
ed the foul air in which it was 
made to grow. P. 309, he relates 
a fact, in which a ſprig of inter 
ſadbosy, kept growing in a jaf from 
the 16th of June to the 20th, had 


improved the air evidently, which 


improvement he found by three re- 
Peated trials to be in the proportion | 
of 1.275 1.37%. He relates 
another inſtance, in en air was 
fo much improved by a ſprig of 
parſley growing in it, from the 16th 
of June to the Tit of July, that one 
meaſure of it with one of nitrous” 
air en only one meaſure. 
After 


L xxl . hs 
After all, he concludes with the 
following words, p. 310: ** When 
te theſe obſervations are well conſi- 
“ dered, I think it will hardly be 
te doybted but that there is ſome- 
“thing in the proceſs of vegetation, 
or at leaſt ſomething uſually at- 
« tending it, that tends to meliorate 
e the air, in which it is carried on. 
« whatever be the proximate cauſe 
ce of this effect, whether it be the 
« plants imbibing the phlogiſtic 
& matter, as part of their nourifh- 
* ment, or whether the phlogiſton 
© unites with the vapour that 18 
& continually exhaled from them; 
© though of the two opinions I 
& ſhould incline to the former,” 
Mr. Sheele is ſo far from thinking 
that air is meliorated by plants, 
that he even maintains, that vege- 
tation has the ſame effect on air 
. that 


that reſpiration has. He allows; 
however, that: plants do not grow 
10 well inc dephlogifticated as in 
common air. 
At the end of Section XXL in 
which he theats of the ſpontaneous 
emiſion of dlephiogiſticated air from 
water in certain circumſtances, he 
ſpeaks thus: It will probably be 
i imagined; that the reſult of the 
©. experiments recited in this Sec- 
te tion throws ſome uncertainty on 
ce the reſult of thoſe recited in this 
& volume, from which I have con- 
e cluded; that air is meliorated by 
the vegetation of plants, eſpecially 
e as the water; by which they were 
* confined; was expoſed to the open 
“e air, and the ſun, in a garden. 
& To this I can only ſay, that I was 
© not then aware of the effect of 
5 theſe circumſtances, and that I 
| have 


jo. 
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ec have repreſented the naked ac, 
as I obſerved them; and, having 
no great attachment to any par- 
c ticular hypotbe/rs, I am very will- 
„ing that my reader ſhould draw 
his own concluſions for himſelf.“ 
Dr. Prieftley, having obſerved that: 
bubbles of air ſeemed to iſſue ſpon- 
taneouſly from the ſtalks and roots 
of ſeveral plants kept in the water, 
ſuſpected immediately, that perhaps 
this air, if found better than com- 
mon air, had been percolated through 
the plant, and purified by leaving 
its phlogiſton in the plant as its 
nouriſhment. With this view he 
plunged many phials containing 
ſprigs of mint in water, laying 
them in ſuch a manner, as that 
any air, which might be diſcharged 
from the roots, would be retained” 
in the phials, . the bottoms being 
eval» _- a little 
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a little elevated. In this Poſition z 
the ſprigs of mint grew very well, -Y 
and in ſome of the phials he r 
ſerved a quantity of air to be col- 
lected, though very ſlowly.; but he TE 
was much diſappointed, that ſome - 
of the moſt vigorous plants pro- | 
= duced no air at all. At length, . 
however, from about ten plants, he 
collected, in the courſe of a week, 
about half an ounce-meaſure of air, 
which he found ſo pure, that one 
meaſure of it and one of nitrous 
air occupied the ſpace of on one 
meaſure. | 3 = 
This remarkable fact contribawnb; 
not a little to confirm his faith in 
the hypotheſis of the purification 
of the atmoſphere by vegetation; 
but he did not enjoy this ſatis- 
faction long; for, as he found that 
other Plants of the ſame ſpecies | 
'T | produced 


U 


Produced f. fuch effect, ank thatz 


- What he thought more extraordi- 
tary; the phials, in which the above 
mentioned plants had grown; the 


inſide of which were covered with 
a green kind of matter, continued 
to yield air as well when the plants 
were out of them as they had done 


before; he was convinced, that the 
plants 1 not, as he had imagined, | 
contributed any thing to the pro- 
duction of this pure air. See Dr. 
Prieftley's laſt work, p. 337 and 338. 


Lhus far this matter was carried 
on when I took it up in June laſt. 
I muſt acknowledge, that, from what 


is above related from Dr. Priz/tleys 
Go I had little doubt ne there a 


for corredtin g bad air, and After 
ing ordinary air. My curioſity led 


me to inveſtigate in What manner 


this 
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this operation is carried on, whether 
the plants mend air by abſorbing, 
as part of their nounthment, the 
phlogiſtic matter, and leaving thus 
the remainder of the air pure (to 
which opinion Dr. Prieſtley inclines, 
the moſt) ; or whether perhaps the 
plants poſſeſs ſome particular virtue 
hitherto unknown, by which they 
change bad air into good air, and 
good into better, which I [od Regia 
to be the caſe. 
I was not Jong — in this 
| enquiry before I ſaw a moſt im- 
portant ſcene opened to my view: 
I obſerved, at plants not only bave 
a faculty to correct bad air in ix or 
ten days, by growing in it, as the ex- 
periments of Dr. Prieſtley indicate, ; 
but that they perform this important ; 
office in a compleat manner in a few 
bours ; ; that 7515 wonderful operation 
oY 15 
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U. . 
is by no means owing to the vegetation 
of the plant, but to the influence of 
3 the light of the ſun upon the plant. 

l found that plants have, moreover, a 
moſt furprizing faculty of elaborating 
the air which they contain, and un- 
doubtedly abſorb continually from the 
common atmoſphere, into real and fine 
- Qephlogiſiicated air; that they pour 
down continually, if I may ſo expreſs 
myſelf, a ſhower of this depurated air, 
which, diffuſing itſelf through the com. 
mon maſs of the atmoſphere, contri- 
bBules to render it more fit for animal 
; 9 | life ; that this operation is far from 
#4 being g carried-on conflanily, but begins 
oj | only. after the ſun has for ſome time 
| il made bis appearance above the bo- 
| rigon, and bas, by his influence, pre- 
{i 4 pared the plants to begin anew 
1 5 | their beneficial operation upon the air, 
4 91 and thus upon the animal creation, 
DC, 
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E 
which db, flopt during the darkneſs 
of the night; that this operation of 
the plants is more or leſs briſk in pro- 
portion to the clearneſs of the day, 
and the expoſition of the plants more 
or leſs adapted to receive the direct 
influence of that great luminary ; | 
that plants ſhaded by high buildings, 
or growing under a aark ſbade of 
other plants, do not perform this 
" office, but, on the contrary, throw. 
cut an air burtful to animals, and 
even contaminate the air which ſur- 
rounds them; that this operation. of 
plants diminiſhes towards the cloſe. of 
the day, and ceaſes entirely at ſun-ſet, : 
except in a few plants, which continue 
this duty jomewhat longer than others; 
that this office is not performed by 
the whole plant, but only by the_ 
leaves and the green flatks that ſuo- 
port them; that acrid, ill-ſcented, 
OY Yo and 
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and even the moſt poiſonous plants 
perform this office in common with 
the mildeſt and the mojt ſalutary; 


that the moſt. part of leaves pour 


out the greateſt quantity of this depblo- 

gillicuted air from their under ſurface, 
principally thoſe 0 of lofty trees; that | 
young leaves, not yet come to their 
full perfection, yield dephlog gi/ticated 
air leſs in quantity, and of an in- 


 ferior quality, than what is produced 


by full-grown and old leaves ; that 


ſome plants elaborate dephlog! Hlicated 


air better than others; that ſome 
of the aquatic plants ſeem to excell - 


in this operation; that all plants 


contaminate the ſurrounding air by 
night, and even. in the day-time 


in jhaded places; that, however, 
 Jome of thoſe which are inferior to 


none in yielding beneficial air in 
be Jun eine, Surpaſs others in the 
power © 


L xxxvii ] 
| power of in nfecting the circuman- 
Sient air in the dark, even. to cb 
à degree, that in a few hours. they 
render a great body of good air ſb 
noxious, that an animal placed in 
it loſes its life in a few ſeconds; 
that all flowers render the ſurround- 
ing air highly NOXIOUS, equally by 
night and by day; that the roots re- 
moved from the ground do the Jame, 
ſome few, however, excepted; but 
that in general fruits baue tbe ſame 
deleterious quality at all times, tho ugb 
prin cipally in the dark, and many 
10 fuch an aſloniſhing degree, that 
even ſome of thoſe fruits which are 
the moſt delicious, as, for inflance, 
peaches, contaminate ſo much the 
common air as would endanger us to 
toje our lives, if we were ſhut up in a 
room in which a great deal of ſuch 
| fraits are ſtored ub: that the ſun by 
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4 


itſelf bas no power to mend air in 


out the concurrence of plants, but on 


the con wy is 2 10 contaminate 


5 Ss 


Theſe are 1 of the Necrt | 


operations of plants 1 diſcovered i in 
my retirement, of which I will en- 
deavour to give ſome account in 
the following pages; 


reader the conſequences, 


relate. | 

I muſt not 4 to acquaint the 
reader, that, in purſuing the experi- 
ments related in this work, he will 


find that he labours in vain, if he does 


not make uſe of pump- water freſh- 


Iy drawn; for if this water has 


been expoſed to the open air during 
ſome time, it will have parted with 
5 a great 


ſubmitting, 
however, to the judgement of the 
candid 
which 1 thought might fairly be 
deduced from the facts J am to 


e 
* 


L xxxix ] : 
great deal of its own air, and will 
W therefore be apt to abſorb the air 
: from the leaves. It may alſo hap- 
pen, that every pump- water may 
not be found equally. as good as 
that which I met with in my coun- 
try dwelling, though as yet I have 
no poſitive reaſon . to think. ſoz 
but I have ſome grounds to believe, 
that water drawn from an open well 
is far inferior in goodneſs to- that 
which is forced up by a pump, as as 
the former 1s too much expoted to 
the open air. 

By caſting an eye Apen the ex- 
periments related in this work, it 
will be eaſily underſtood, why, in 
every experiment of this kind, 
ſome difference in the reſult will 
commonly be oOobſerved; for the 
peculiar degree of goodneſs of the 
de e ſtic ated air obtained from 

c. 4 the 


DES] | : 
the leaves depends upon too many 
circumſtances to be conſtantly of 
the ſame quality. Some more or 
leſs light of the ſun thrown upon 
the jar will make ſome difference; 
the leaves being more or leſs crowded 
together, will make a remarkable 
difference, as a great number of 
them may be ſhaded from the W 
by Others. 

As I made the Rien part jr 2 
my experiments according to the 
preſent method of proceeding of 
my reſpectable friend the Abbe 
Fontana, it would have been diffi- 
cult to imitate the experiments re- 
lated in this work, and even to 
underſtand the manner in which 
they were made, if he had not 
given me leave to anticipate the 
publication of his own ingenious 
gontrivance, and of his preſent me- 


thod 


T 4 ] 

thod of putting the different ſpes 
cies of air to the teſt. This kind» | 
neſs of that gentleman deſerves bay 
public thanks. | 1 
Inaccuracies in the manner of 
exprefling myſelf will find ſome 
indulgence in a man born and edu- 
cated in the Republic of the United 
Provinces, and who was not early 
in life acquainted with the . : 
language. 7 ; 

The AUGUST SOVEREIGNS, 1 
I have the honour to ſerve, conde- 
ſcending graciouſly to prolong my 
leave of abſence, and allowing me 
to ſpend the preſent ſummer in 
this iſland, I thought it my duty to 
apply the time granted me by their 
_ goodneſs to an uſeful purpoſe, and 
to make all the advantage I could of 
that . degree of health which 
| E. have 


[li 1 
I have. always enjoyed in as: cli⸗ 
Mate, 4 
On purpoſe to weich every copia | 
of obſtructing my mind in the cloſe 
purſuit of the object I had in view, 
and in tracing Nature in its opera- 
tion on this ſubject, I diſengaged 
myſelf from the noiſe of the me- 
tropolis, and retired to a ſmall villa, 
where I was out of the way of be- 
ing interrupted by any body in ta 
contempla: ion of Nature. 
This work is a part of the reſult 
od above 500 experiments, all which 
were made in leſs than three 
months, having begun them in 
June, and finiſhed them in the be- 
ginning of September, working from 
morning till night. From theſe 
experiments ſome more conſequences 
might bave been drawn, if I had 
had more time to employ myſelf 
in 


t un 1 


in a work upon fuch important 
matter. Whatever I have been 


able to deduce from my labours is 
done in a haſty manner, as my . 
ſtay in this country was far too 
limited to allow me to compoſe 
my work in a regular and 7 8 
ſatis factory manner. 

Though I was very far from 
foreſeeing all the diſcoveries which 
I made in the courſe of this ſum- 
mer, yet I was perſuaded that a 
good deal of the oeconomy of the 
vegetable kingdom might be diſ- 

covered by a ſteady purſuit of ex- 
periments tending to trace the ope- 
rations of Nature. I had this ob- 
jet in view ſome years ago; but, 
as I did not enjoy ſuch a favour- 
able diſpofition of mind and res 
as was neceſſary for a taſk, in 
which all poſſible. ſteadineſs, 2 — 
verance, 
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verance, and cloſe attention were 
requiſite, I deferred the undertak- 


ing till I ſhould find myſelf r more 


Ht for it, | 
8 Detached experiments may in- 
deed be very uſeful when a ſut- 
ficient number is collected to draw 
ſome concluſions from them; but, 
without purſuing methodically the 
ſame object, diſcoveries are to be 


expected only by mere chance, 
and are even ſometimes overlooked, 


1 owe to the example of my worthy 


friend, the Abbe Fontana, the tho- 


rough perſuaſion, which 1 now en- 
tertain, that natural knowledge can 
make but a very flow progreſs in 
the hands of thoſe who have not 
patience and aſſiduity enough in 
purſuing one and the ſame object, 
till they diſcover ſome. things un- 
diſcovered ben or till they fiuid 

that 


T 1 8 
that the difficulty of the undertak- 
ing ſurpaſſes their abilities. 


P - 


WHEN this book was entirely 
printed, and nothing but the latter 
end of the preface unfiniſhed, I 


| was informed by my friend the 


Abbe Fontana, that he diſcovered a 
few days ago a new method of 

procuring to a fick perſon the be- 
nefit of breathing any quantity of 
_ dephlogitticated air at a cheap rate. 


This very year a paper of mine 


was read before the Royal Society, 
and ordered for the preſs (contain- 
ing a new theory of the effects of 
gunpowder, and the diſcovery of a 
new and powerful exploſive air), 
in which I ſay, that the rapid pro- 
greſs our modern philoſophers daily 
120 8 1 make 
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make on the different kinds of air; 
induce me to believe that we touch 
at the happy moment, at which a 
very eaſy and little expenſive me- 
thod of producing this beneficial 
fluid, in any quantity wanted, will 
be produced for the cure of ein 
diſeaſes. 
I have the great ſatisfaction to 
inform the reader, that my predics 
tion is fulfilled even before it hath 
reached the public, and that this 
important deſideratum in medicine 
is diſcovered. 3 
Abbe Fontana found that an ani- 
mal breathing- in either common or 
dephlogiſticated air renders it unfit 
for reſpiration by communicating, to 
it a conſiderable portion of fixed air, 
which is generated in our body, and 
thrown: out by the lungs as excre- 
mentitious. This fixed air is eaſily 
| * 


1 1 1 


abſorbed by ſhaking it in comtnen- 

water, but infinitely more readily” 
by the contact n "QI E 
v * 
He fills one of 1 the enge receivers 
of an air- pump, which are very 
wide at their upper extremity, half 
full of dephlogiſticated air extracted 
from nitre, ſo that it may contain 
about 500 cubic- inches of this air, 
which will ſerve for breathing dur. 
ing half an hour. The manner of 
drawing this air out of the receiver; 
is either by thruſting a bended glaſs 
tube under the teceiver (when this 
is floating in water, in which it is 
ſupported by its peculiar bulky form), 
reaching into the air itſelf, and 
keeping the other extremity in the 
mouth; thus drawing this air in the 
lungs, and breathing it out by the 
ſame tube. This air returning from 
' "nu 
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the lungs is infected by fixed air; 


which being immediately abſorbed 
by the contact with lime-water, the 


dephlogiſticated air is reſtored very 


near to its former purity: Inſtead 


of the hended tube juſt mentioned, 
the top of the receiver may be made 


as the neck of a bottle, and a tube 
may be fixed to it, having a cock to | 
open and ſhut the paſſage as re- 


quired, 
' We conſume; by each inſpiration, 
about 30 cubic-inches of air; and 


thus, allowing 15 inſpirations for a 


minute, we conſume each minute 


+ 450 cubic-inches of air. The Abbe 


Fontana found, that the dephlogiſti- 
cated air being, after each reſpira- 


tion, purified again by the lime 


water, will remain good about thirty 


times as long as it would when 


breathed in the ordinary way; and 


that 


L xb« . 


that thus the quantity of dephlo- 
giſticated air neceſſary for one mi- 
nute will now ſerve. for breathing 
during half an hour, and thus the 
expences will be thirty times leſs. | 

We conſume, in the ſpace of 24 
hours, about 21600 cubic-inches of 
air. One pound of nitre yields by 
heat about 12000 cubic- inches of 
dephlogiſticated air, and thus it 
yields more air than any patient 
could conſume by breathing this 
beneficial air the whole day (for we 
muſt allow at leaſt 12 hours in the 
24 for ſleoping and neceſſary occu- 
pations), becauſe this quantity will 
ſerve thirty times longer by the 
method explained, than in the or- 
dinary way. . It follows by this, 
that the expences required for 


breathing a whole day dephlogiſti- 
d 8 cated 


LE 
cated air cannot amount to one 
ſhilling. e 
I! have only juſt time enough | to 
announce this happy diſcovery to 
the publick ; whoſe great utility will, 
I truſt, ſoon be found in the curing 
of inflammatory and putrid diſeaſes, 
dec. in which too great a quantity 


of inflammable Principle is let looſe 
in our blood. 5 


I HAVE 


E 


I HAVE alſo diſcovered, ſince my 
book was printed, that, in reading 
Dr. Prieſtley's laſt work, I had over- 
looked a remarkable paſſage, p. 
270, in which he hints at * I 
found to be the caſe with inflam- 
mable air having ſtood a long while 
with plants. I think it my duty 
to relate his own words: I am 
« ſatisfied, however, from my own' 


© obſervations, that air may be 


very offenſive to the noſtrils, pro- 
* bably hurtful to the lungs, and 
perhaps alſo in conſequence of 
* the preſence of phlogiſtic matter 
in it, without the phlogiſton be- 
« ing ſo far incorporated with it, 
&« as to be diſcovered by the mix- 
# ture of nitrous air,” 


d 2 E R= 


ERRATA, neceſſary to be cotrected. 


Page 35,1. 20, before the words wwe may find add if we 
could trace the final cauſes of all the operations of nature, 

age 43, I. 7, for of which quantity gathered read which 
quantity wwas gathered | 1 

Page 67, I. 5, for having read living 

Page 97, Il. 11, after zitrous add and common 


Page 120, J. 5, read which time may diſcover bow ts ſepa» 


rate, and thus $50 
Page 142, I. 10, and this atmoſphere read and the air 
Page 187, 1. 2, read by Abbe Fontana's method, becauſe only 
one meaſure of dephlogiſticated air was employed. | 
Page 290, I. 6, read of bubbles when it was heated in the 
fun, was /o much recovered, that freſh leaves 
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Explication of ſome Technical Terms. 


AS this volume may poſſibly fall 
into the hands of ſome who have 
not yet read the works of Dr. 
_ Prieſtley, and are entirely ſtrangers 
to the new doctrine of air; I think 
it will be uſeful to explain the 
meaning of the new invented names 
given to different kinds of air men- 
tioned in this book. 5 
Nitrous air is that kind of per- 
manent elaſlic fluid which is ex- 
tracted by nitrous acid or agua 
fortis from the moſt part of metals, 
principally from mercury, braſs, 
copper, &c. This air is by a 
bended glaſs tube conducted under 
at " an 
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an inverted j jar full of water. The 
nitrous air, thus diſengaged, rites 


through the water, and ſettles at 


the inverted bottom of the jar. 
Mercury yields the ſtrongeſt nitrous 
air, and always of the ſame qua- 
lity; but heat muſt be applied far 
its extrication, if a greater quantity 


is in a ſhort time required. I uſe 


for convenience ſake copper, from 


which nitrous air is extracted in 
abundance in a ſhort time, without 


applying heat. The nitrous acid 
muſt be diluted with water for tue 


Purpoſe. 


Inflammable. air is that air w hich 


riſes up in bubbles from ſtagnant 


waters, whoſe bottoms are marſhy, 
when the ground 1s ſtirred up with 
a ſtick. It is alſo extracted from 


iron, zinc, and ſome other metals, 


by diluted. vitriolic or ma ine acid. 


This 


„ 

This air has in common with almoſt 
all other inflammable ſubſtances, 
that it is not ſuſceptible of actual in- 
flammation, without it be in con- 
tact with common or reſpirable air. 
This air has the following qualities 
by which it may be known: it is 
not abſorbed by ſhaking it in water; 
it is not diminiſhed by the addition 
of nitrous air; it is inſtantly and ab- 
ſolutely mortal to animals breathing 
in it; it burns by the approach of 
the flame of a candle, where it is in 
contact with common air; but the 
whole of it inflames at once, and 
explodes with a loud report, when 
it is intimately mixed with com- 
mon, and principally with dephlo- 
giſticated air. 

 _ Phhogifiicated air is, properly, air 


impregnated with phlogiſton, or 


with the inflammable Principle. It 
d 4 has 
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has received this name becauſe 


it is not inflammable either by it- 
=. 35 — 


[ wi! 


common air, expoſed to the calci- 
nation of metals, becomes phlogiſti- 


cated air; which alteration ſeems to 


depend on the phlogiſton of the 


metal being communicated to it, for 
the metal itſelf has loſt it in the 


calcination; and becauſe the burn- 
ing of a candle, and many other 


Phlogiſtic proceſſes, impart to com- 


mon air this quality. The air re- 


turning from our lungs is ſaid to 
be phlogiſticated more or leſs, be- 


cauſe it is found to poſſeſs the ſame 
qualities as the air expoſed to the 
calcination of metals. This kind 
of air is known by the following 
properties: it is not abſorbed by 
water; it is not, or not much, dimi- 
niſhed by nitrous air; it is poiſonous 
for an animal who breathes in it; 


E 

ſelf or by the addition of reſpira- 
ble air, but extinguifhes flame. 

Dephlogi/ticated air is that pure, 
etherial, permanent, and elaſtic fluid 
which the celebrated Dr. Prieſtley 
found out the firſt, and gave this 
very well adapted name to it. It is 


reſpirable air, deſtitute of the phlo- 


giſtic or inflammable principle with 
which the beſt atmoſpheric air is 
found always to be more or leſs con- 
taminated. It is in reality com- 
mon air of the higheſt purity, ſuch. 
as never exiſts in the common at- 

moſphere. It is even ſo far ſuperior 
in purity to common air, that an 


animal ſhut up in a veſſel, filled 


with this air, protracts its life four 
or five times, nay even in ſome caſes 
ſeven times longer, than if it was 
ſhut up in a veſſel filled with the 


beſt atmoſpheric or common air. 
Some 
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Some of its qualities, by which it 
may be known, are the following: 
it 1s not abſorbable by the contact of 
water; the flame of a candle 
plunged in it becomes larger, and 
of the moſt admirable brilliancy, ſo 
as to dazzle the eyes; red- hot 
charcoal plunged in it becomes 
ſhining and ſparkling; it is much 
more diminiſhed by nitrous air than 
common air; it explodes, with an 
uncommon loud report, ,when 
mixed with a certain proportion of 


inflammable air, or when a few 


drops of good vitriolic zther are 


poured in a veſſel containing this 
air, as I diſcovered. 


Fixed air is that kind of 468131 
fluid which iſſues in abundance 
from fermenting ſubſtances, and 
which, in ſome places, riſes out of 


the 9 by itſelf, as in the fa- 


INOUS 


E 

mous Grotta del Cane near Naples. 
It is this air with which ſome mine- 
ral waters are impregnated, and to 
which they owe'their pungent taſte 
and their virtue, as, for inſtance, 
Seltzer waters. It is that air which 
ariſes in abundance from calcarious 
ſtones, by the addition of vitriolic 
acid, This air may be known by 
the following properties: it extin- 
guiſhes flame; it is abſorbed by wa- 
ter, and communicates to it the ſame 
pungent, acidulous taſte as Seltzer 
water has, ſo as not to be diſtin- 
guiſhed from it either by the taſte | 
or by its virtues; it precipitates 
quick lime from water; it immedi- 
ately cryſtallizes oleum tartari per 
deliguium, when put in a veſlel lined 
with this oil; it is mortal to ann 
breathing in it. 


Eudio· 


WA P 2 
SEX, TP ³˙ . 
% x o 


„„ Plomeas ws TY anon. nao. bn 
— 9 7 IV . 
. 5 e 3 I ENT 
b. * ">" -— 


WS Dr 
( 


* 
. 


hn ES CAE A Rd ot +, "4 


r 
— 3 ries, 2 


— . 
— Say 8 . 
1 n 1 > a 
e 
He . 3 n 2 2 
* 
. 


* C4 woe oy 
- ad HE; a pt YR 
- — Ron at be DIE. x PRI — 
SE po 8 > 
* RE — 852 
pt — Ser 8 — 
. = IX. ran” >. 


brity of the common air. 
vention of ſuch an inſtrument be- 


joint meaſures. 


EN * 
Eudiometær, is a new word; it 
ſignifies an inſtrument by which we 
may judge of the degree of ſalu- 


The in- 


longs to Dr. Prieſtley. It confiſts 
chiefly of a glaſs tube, divided in 


equal parts; for inſtance, in two 


large diviſions; each of which Is: 


. divided into ten others, and each of 
-theſe ten ſub- divided again into ten 
parts: and a glaſs meaſure, contain- 
ing exactly one of the great diviſions 


of the tube. One meaſure of com- 


mon air and one of nitrous air, put 
together in a ſeparate glaſs veſſel, 


and left by themſelves till the dimi- 
nution of the bulk of the two airs is 


compleated, and afterwards let up 
in the glaſs tube, indicates at once 


the exact diminution of the two 
The degree of 
goodneſs 


6 


goodneſs of the common air is found - 
to be in proportion to the diminu- 
tion of the bulk of the two airs. 
Mr. Magellan, F. R. S. has publiſhed 
a work upon an ingenious con- 
trivance of his own of this kind, 
which is to be ſold by Mr. Parker 
in Fleet-Street, with the proper di- 
rections how to uſe it. What con- 
ſiderable improvements we owe in 
this regard to Abbe Fontana, will 
appear in the introduction to the 
1 part of this work. 
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Sect. I ce 2 M E general remarks on the nature 
of the leaves of Plants and their 
uſe, Be"; 

Il. On the manner in which the dephlogiſticated 
air is obtained from the leaves of plants, 14 
Ill. The manner in which the de blogiſlicated 
air oozes out of the leaves is differ in dif- 
ferent plants, I7 
IV. The dephlogiſticated air oozing out of the 
leaves in the water is not air from the water 

itſelf, 22 

V. The dephlogiſticated air oozing out of the 
leaves in the water is not exiſting in the ſub- 
fance of the leaves in this pure flate, but is 
only ſecreted out of the leaves when it has 

undergone a purification, 25 

VI. The production of the dephlogiſticated air 

From the leaves is not owing to 55 warmth of 


the Sun, but chiefly, if not only, to the Ugh, 


VII. Reflections, | = 

VIII. Dry plants have very little or no power 
to affect air; but, when they are , 
they are apt to  CONFOSTONIES air, : 
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_ what plants or trees infett the ſurrounding - 
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depblogiſticated air, and the greateſt quantity, 
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Pofeſeript, | 288 


SECTION I. 
Some general remarks on the nature 
F the leaves of plants, and their 


uſe. 


| T ſeems to be more than proba- 
1 ble, that the leaves, with which 
the moſt part of plants are fur- 
niſhed during the ſummer in tem- 
perate climates, and perpetually in 
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1 countries, are deſtined to more 
than one purpoſe. Such a great 
apparatus, which nature diſplays as 


ſoon as the ſun begins to afford a 


certain degree of warmth upon the 
ſurface of the earth, can ſcarcely be 
conſidered as ſolely deſtined either 
to ornament, to nouriſhment of the 
plant, to its growth, to ripen its 
fruit, or for any other peculiar 


and ſingle uſe. It ſeems proba- 


ble, that they are uſeful to the 
crowth of the tree; for, by depriv- 
ing the tree of all its leaves, it, is 
in danger of decay. By taking a 
corfiderable part of the leaves from 
a fruit tree, the fruit 1s leſs perfect; 
and by taking them all away, the 
fruit decays and falls before its. mas 
turity. It is alſo probable, that the. 
tree receives ſome advantage from. 
the leaves abſorbing, by their means, 
moiſture 


tak 


moiſture from the air, f rom 7a ; 


and from dew; for * has been 


found 2 conflacittei advantage. to 


the growth of a tree, to water the 
ſtem and the leaves now and then. 
But I leave the diſcuſſion of thoſe 
articles to others, who have made 
theſe conſiderations an object of 
their purſuits. The late Mr. Baker 
has publiſhed to thè world his mi- 
croſcopical obſervations on the ſub- 
ject. Mr. Bonnet, of Geneva, has 
publiſhed a very elaborate work 
upon the ſame, intitled, Recherches 


fur Puſage des Fueilles dans les Plantes, 


et ſur quelques autres Sujets relatif u 
P Hiſtoire de la Vegetation, par Charles 
Bonnet, 4 Gottingen er Leiden; 
1754. This work contains a great 
deal of intereſting inquiries upon 
the nature, properties, and utilities 
of thoſe wonderful organs; all which 
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44 1 
have been treated with the greateſt 
attention, and have thrown much 
light upon this ſubjecdmme. 
This celebrated author has taken 
a great deal of notice of thoſe air 
bubbles which cover the leaves 
when plunged under water. He 


ſays, p. 26, that the leaves draw 


theſe bubbles from the water. He 
is the more perſuaded that this is 
the caſe, becauſe he found theſe 
bubbles did not appear when the 
water had been boiled ſome time, 
and appeared more when the was 
ter is impregnated with air, by blow- 
ing in it. He had alſo obſerved, 
that they did not appear after ſun- 
ſet. Page 31, he explains his opi- 
nion farther upon this head: he 
ſays, that theſe air bubbles are pro- 


_ duced by common air adhering to 


the external ſurface of the leaves, 


T3 


which ſwells up into bubbles by the 
heat of the ſun; and that the cold 
of the night is the reaſon why theſe | 
air bubbles do not make their ap- 
pearance at that time. As he found 
that dry leaves .put under water ga- 
ther ſuch bubbles alſo upon their 
ſurface, he concludes, p. 33, that 
the appearance of theſe bubbles can- 
Not be owing to oy: vital action! in 
the leaves. | | | 
I took ſome pairs” to diſcloſe the 
_ cauſe of theſe bubbles, which, I 
think, are of more importance than 
Mr. Bonnet at that time 1magined 
them to be; and 'found the fact to 
be generally this : | 
The moſt part of leaves cakes 
theſe bubbles upon their ſurface, 
when plunged in any water in the 
ſun-ſhine or by day-time in the 
es air; but infinitely more in 
I freſh 
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freſh pump water FLOP in any, has | 
In clear river Water they appear 
later, leſs in number and in ſize; 


leſs ſo in rain water, and the leaſt 


of all i in boiled water, in fagnating 
and in diſtilled Water. b it L 
They are not produced by-the 
warmth of the ſun. rarifying .the 
air adhering to the leaves; for many 
kinds of leaves produce them almoſt 
as ſoon as phinged under Water, 
though the water be very cold, and 


the leaves warm from the fu. Shins 


be plunged . 17 


They do not appear after Scha- let 
at leaſt not in any conſiderable num: 
ber; but thoſe that already e exiſt do 
not ſhrink in or diſappear by. the 
cold of the night. 1 

As ſoon as the ſun begins. to Gifs 
fuſe its warmth over the ſurface, of 
the earth in the ſpring, and to pro- 


6 7 3 


mote that general tendency to cor- 
ruption which all dead bodies of the 
animal and vegetable kingdom, and 
many other ſubſtances, are ſo liable 
to, the trees diſplay in a few days 
the moſt wonderful ſcene that Can 
be imagined. Contracted as they 
were in that ſtate of ſtupor and i in- 
activity 1 in which they remain during 
the winter, expoſing to the air no 
other ſurface than that of their 
trunk and branches, as if they 
wanted to have as little to do as poſ- 
ſible with the external air, they all 
at once increaſe, Perhaps more than 
a thoufand times, their ſurface by 
diſplaying thoſe Und of numberleſs 
fans which we call leaves. Some 
of them produce their leaves a long 
while before any flowers appear 
upon them; others a good while 
after the flowers are formed, and 
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thus moderate the degree of heat. 


the frudtification. is already in an 


advanced ſtate; and keep their leaves 
in the beſt condition, and even puſh 
out continually new ones, long after 


the whole fructification is finiſhed; 
which ſecms to indicate, that the 


chief ule of theſe fans is not to 


aſſiſt the fructification and propaga- 
tion of their ſpecies. Theſe fans, 
when compleated, ſeem to compoſe 


or arrange themſelves in ſuch a 
manner as to expoſe their upper and 


varniſhed ſurface to the direct in- 
fluence of the ſun, and to hide as 
much as they can their under ſur- 
face from the direct influence of 


this luminary. It ſeems as if they 


required rather the light of the ſun 
than the influence of its heat, as 
their poliſhed ſurfaces muſt reflect 
ſome of the rays of the ſun, and 


It 


't 9 1 
It will, perhaps, appear probable, 
that one of the great laboratories of 


the air of our atmoſphere is placed 
in the ſubſtance of the leaves, and 
put in action by the influence of the 


light; and that the air thus purified, 


but in this ſtate grown uſeleſs or 


noxious to the plant, is thrown out 


for the greateſt part by the excre- 


tory ducts, placed chiefly, at leaſt in 
far the moſt part of plants, on the 


under ſide of the leaf. 
Is there not ſome qxiabability that 


the under part of the leaves may 


have been chiefly deſtined for this 
purpoſe; becauſe in this way the 
dephlogiſticated air, guſning conti- 
nually out of this ſurface, is inchned 


to fall rather downwards, as a bene- 
_ ficial ſhower for the uſe of the a1i- 
mals who all breathe in a region of 


the 


nature for cleanſing and purifying 
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[ 1 
the air inferior to the leaves of trees? 
Does not this conjecture get ſome 
weight, if we confider that dephlo- 


giſticated air is in reality ſpecifically 
Heavier than common air, and thus 
tends rather to fall downwards? 
lf we add to theſe reflexions ano- 
ther of no leſs importance, vis. that 
moſt ſorts of foul air are ſpeci⸗ 
fically lighter than common air, we 
Mall be inclined to believe that the 
difference of the ſpecifical gravity of 
that beneficial air of which H treat, 
an@ that which is become hurtful 
to our conſtitution by corruption 
breatbing, andi other cauſes, indi- 
cates one of thoſe ſpecial bleſſings 
deſigned by the hand of God: for 
by this arrangement we get ſoon rid; 
in a great meaſure, of that air which 
is become hurtful to us, as it riſes 

ſoon up out of our reach; whereas 
„ the 


Sa 


the. dephlogiſticated air, being hea 
vier than common air, is rather in- 
clined to ſettle on the ſurface of the 
earth among the animal creation. 
But, as animals ſpoil equally as 
much air in the winter as in the 
ſummer by the act of reſpiration, it 
might ſeem ſomewhat ſurprizing, 
that this great laboratory, ceaſes in- 
tirely by the decay of the leaves. 
Is this defect ſupplied by ſome 
other means e pov erfull? 
8 to trace all the. ative 3 
which contribute their ſhare in 
keeping up the Wwholeſomeneſs of 
our atmoſphere, yet ;wp have already 
traced ſome of them, and theres 
fore muſt not deſpair of diſcover- 
ing ſome more. The ſhaking of foul 
air in water will in great meaſure 
correct it, Water itſelf has a power 
7 | of . 
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of yielding dephlogiſticated air, as Dr, 
Prieſtley diſcovered. Plants have a 
power to correct bad air, and to im- 
prove good air. Winds will blow 


away the noxious particles of the 
air, and bring on air corrected by the 
waters of the ſeas, lakes, rivers, 
and foreſts. All theſe cauſes exiſt 

equally in the winter as in the ſum- 
mer, or at leaſt nearly ſo. The i in- 
fluence of the vegetable creation 
alone ceaſes in the winter: but the 
loſs of this influence is, perhaps, more 


than 'amply counterbalanced by the 


diminution of the'general promoting 
cauſe of corruption, vis. heat. Every 
body knows, that warm weather 


Haſtens in a great degree putrefac- 


tion. In the ſummer time number- 
leſs inſets are produced, which did 


not exiſt in the winter: theſe inſects 


infect the air by the corruption of 
| their 


© 8 Þ- 
their bodies. That immenſe quan- 
tity of animal ſubſtances, and many 
others, which undergo a putrefac- 
tion by the warmth of the weather, 
ſeems to require an additional power 
or agent to counter- act it; and this 
office is deſtined to the leaves. In 
froſty weather no animal ſubſtance 
is ſubject to putrefaction, which 
cannot go on without a proper de- 
gree of heat. The perſpiration of 
animals is leſs offenſive in the win- 
ter than in the ſummer, and of con- 
ſequence muſt corrupt the atmo- 
ſphere leſs. It ſeems therefore pro- 
bable, that, if we are deprived of one 
way by which air is corrected in the 
winter, we have alſo at that time leſs 
cauſes which tend to contaminate 
our element. 
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* Ziſtivated air is obtained en 500 
leaves Nr, i n 771988 1 


As the leaves of FRO "—_ ey 
phlogiſticated air only in the clear 
day-light, or in the ſun-ſhine, and 
begin their operation only after they 
have been in a certain manner pre- 
pared, by the influence of the ſame 


light, for beginning it; they are to 


be put in a very tranfparent glaſs 
veſſel, or jar, filled with freſh pump 
water (which ſeems the moſt adapted 


to promote this | operation” of the 


leaves, or at leaſt not to obſtruct it); 
which, being inverted in a tub full 


of the ſame water, is to be imme- 
: 9 ä to the open air, or 


5 1 rather 


o 


T7 5 
rather to the ſon-ſhine: thus: the 
leaves, continuing to live, continue | 
alſo, to perform the office they per- 
formed out of the e as far as 
the water does not obſtruct it. The 
water, prevents ps new atmo- 
ſpheric air being abſorbed by the 
leaves, but does not prevent that air, 
which already exiſted in the leaves, 
from oo zing out. This air, pre- 
pared i in the leaves by the influence 
of the light of the fun, appears ſoon 
upon the ſurface of the leaves in 
different forms, moſt; generally in 
the form of round bubbles, which, 
increaſing gradually in ſize, and de- 
taching themſelves from the leaves, 
riſe up and ſettle at the inverted 
bottom of the jar: they are ſuc- 
ceeded by new bubbles, till the 
leaves, not being in the way of ſup- 
n themſelves with new atmo- 
ö ſpheric 


1 16 1 
ſpheric air, become exhauſted. This 
ait, gathered in this manner, is 
really dephlogiſticated air, of'a more 
or leſs good quality, according to 
the nature of the plant from which 
the leaves are taken, and the clear- 
neſs of the day-light to which . 
were expoſed. 
It is not very rare to ſee theſe. 
bubbles ſo quickly ſacceeding one 
another, that they riſe from the ſame 
ſpot almoſt in a continual ſtream: 
I faw this more than once, princi- 
pally in the zymphea alba, ” 


SEC- 


SECTION HI. 


The manner in which the dephlogi/ti- 
cated air ooges out of the leaves 
is different in different plants. 


IT is ſomewhat amuſing to ob- 
ſerve the conſtant manner in which 
the dephlogiſticated air makes its 
appearance upon the ſame kind of 
leaves, and the ſurprizing difference 
which takes place in the leaves of 
different plants. Some leaves, for in- 
ſtance, form always ſmall round bub- 
bles, as is the caſe with the moſt part 
of leaves; others form irregular flat 
bliſters, as do the leaves of the honey- 
ſuckle, caprifolium. Some, and in- 
deed the greateſt part, produce round 
bubbles on both ſurfaces; others 
yield on one ſurface round bubbles, 

2 KO ON 


Indicum: theſe leaves ſeem to have 


ing into immediate contact. The 


forms a kind of bags, which at lak 


11 
on the other irregular bliſters; for 
inſtance, leaves of oak, which give 
flat bliſters on the under ſide, and 
round bubbles on the upper ſide. 
Some form only thoſe irregular bliſ- 
ters at the upper fide, as the leaves 
of ſpurge, cataputia or euphborbia. 

Some leaves form neither bubbles 
nor bliſters on either ſide, and yeth 
yield a great deal of dephlogiſticatedi 
air; for inſtance, leaves of haſturtiun 


a quality repulſive to water, Which 
only forms a kind of cover over the 
{ſurface of the leaves, without com- 


air oozing out of the leaves float 
under this cover, and riſes to thi 
higheſt part of the leaves, wherell 


detach themſelves from the edge 
and riſe to the top of the jar. T 
11 


E 


leaves themſelves, after ſtanding a 
day and a half in the water, are not 
wetted by it, but come out quite 


dry. | 
Some leaves have that peculiar 


quality of being wetted by the 


water only on one fide; as, for in- 


which do not receive the wet on 
their ſhaggy under ſurface; 


Strawberry leaves repel the water 


from both ſurfaces, form bliſters at 
the under ſurface, and chiefly round 
bubbles at the upper ſurface. 

Some leaves begin very early 1n 
the morning to yield dephlogiſti- 
cated air, and ceaſe late in the even- 


ing; for inſtance, potatoe and makua 


leaves. | 
Some begin this 6peration very 
late: in the morning, and ceaſe very 
2 early 


ſtance, leaves of raſberry ſhruhs, 
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early in the evening; for inſtance, 


bles immediately, as leaves of pota- 


I. 20 1] 


leaves of /aurocera/is. 
Some leaves yield the air bub 


toe plants; ſome in a few ſeconds, 
as malva; ſome in a few minutes, 
as walnut trees; ſome much later, 
as leaves, of Jauroceraſus. | : 
Some yield the air bubbles fir | 
on the under ſide, as almoſt al 
leaves of trees; ſome firſt At. the 
upper ſide, as leaves of Iauroceraſus 
ſome on both ſurfaces at the ſame 
time, as mnalua. 

On ſome leaves the air bubble 
grow almoſt all regularly one with 


another, as in leaves of A. vine, 


walnut, lime tree; in ſome they 
are, from the very beginning, of a 


very irregular ſize, as in 94am, 


Parſley, &c. 
Theſe 


all 
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Theſe few inſtances ſhew the va- 


rious ways in which this beneficial 


air is oozing from the leaves, and 
which can only be owing to the dif- 
ferent organization of the leaves in 
different plants. 

I have diſcovered a good deal 


more of ſuch remarkable peculiari- 


ties among leaves of different plants ; 
but thoſe above mentioned will be 
ſufficient to ſhew, that each plant 
follows in this regard its own na- 


ture; and that, therefore, theſe dif- 


ferent appearances ſeem to depend 
upon ſome vital motion going on in 
the ſubſtance of the leaves. 
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SECTION W. 


Ti be dephlogiſticated air 00ZIng out of. 
the leaves in the water 10 not ar. 
from ; the water ſelf. 


THE reverend Dr. Prieſtley 


found, that water, chiefly pump 


w ater, ſtanding ſome days by itſelf, 
forms at the bottom and ſides of the 


veſſel a kind of green matter, ſeem- 


ingly vegetable, from which air 


bubbles riſe continually to the top of 


the jar, if expoſed to the ſun- ſhine: 
that this air is fine dephlogiſticated 
air, Which ſhews that there is a fa- 
culty in water to produce by itſelf 
this beneficial fluid; and thus, that 
the maſs of the waters of the ſea, 
lakes, and rivers, have their ſhare 
in purifving the atmoſphere. 


Fa 


N But 
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But as this dephlogiſticated air is 
not produced immediately from the 
pump water, but only when this 
green matter is formed, it is clear, 


that the air obtained from the leaves, 


as ſoon as they are put in the water, 
is by no means air from the water, 
but air continuing to be produced 
by a ſpecial operation carried on in a 
living leaf expoſed to the day-light, 


and forming bubbles, becauſe the 
- ſurrounding water prevents this air 


from being diffuſed through the at- 

moſphere. 

It is true, that pump Water, 3 
in the fun- ſhine, will ſoon yield 
ſome ſmall air bubbles, ſettling at 
the bottom of the jar, and every 
Where at the ſides; but this air is 
very far from being the ſame as that 


contained in the air bubbles of the 


leaves. . 
"0 4 I placed, 


L * Þ 

I placed, in a warm ſun-ſhine, a 
great number of inverted jars, full 
of pump water, and collected care> 
fully from them all the air yielded. 
by theſe bubbles, which proved to 
be much worſe than the common 
alr, © 

I boiled ſome pump water in a 
pot, in which J had placed a long 
cylindrical jar, quite full of the ſame 
water: a good deal of air was col- 
lected at the top of the inverted jar, 
which was by the heat diſengaged 
from the water. This air proved to 
be much worſe than common air, 
and entirely unit for reſpiration. 

Abbe Fontana has made, ſome 
years ago, a great many experi- 
ments, tending to inveſtigate the 
nature of air contained in different 
Waters. fo" 


s E Cn 
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Serre Y; 


The depblogiſticated air oosing out of 
the leaves in the water 1s not exiſte 
ing in the ſubſtance of the leaves 
in this pure ſtate, but is only ſe- 
creted out of the leaves when it has 
undergone a purification, or- a kind 
of tranſ/mutation, 


IF the dephlogiſticated air col- 
lected from the leaves in the ſun 
exiſted in them in its pure ſtate, it 
muſt appear as ſuch when ſqueezed 


| out of the leaves under water; or, 


at leaſt, if the leaves are only ſhook 
cently under water, without hurting 
their organization, or when they are 

put in warm or in boiling water. 
I ſqueezed a handful or two of 
potatoe leaves under water, and kept 
an 


* 5 
e 


1 
an inverted jar full of water above it, 
to receive the air. A great deal of it 
was inſtantly obtained, which proved 
to be nearly as good as common air. 

I ſqueezed, in the ſame way, 
ſome air out of leaves of ſage, ./a/- 
dia, which proved to be ſomewhat 
worle than the former. 1 

A potatoe plant was ſhook under 


Water, ſo as not to hurt it: a good 


deal of air was immediately diſen- 
gaged, which, by the nitrous teſt, 
proved to be worſe than common 


3 3 
air. 
A plant of lamiu album was 
treated in the ſame way, and in like 


Manner a good deal of air was ob- 


tained, which was nearly of the 

fame quality with the former. 
Some leaves of an apple tree were 
put in a cylindrical jar full of pump 
water, The jar was then inverted 
| in 


Ei 2 Þ 
in a veſſel full of the ſame water, 


and placed upon the fire. As ſoon 
as the water grew warm, the leaves 


were covered with air bubbles, juſt 


as in the ſun. After the water had 


boiled a little while, it was put by 
to cool. A great deal of air was 


obtained, which proved to be ſo bad 
as to extinguiſh flame. 
Some of the ſame leaves were put 


into a jar, inverted in a pot full of 


water, and only placed near the fire: 
a great deal of air was obtained, but 
as poiſonous as the former, 
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SECTION VI. 


7 be production of the depblogiſticated. 
air from the leaves is not owing to 
the warmth of the jun, but chiefly, 

if not only, to the light. 


IF the fan canſed this air to 00zZe 
out of the leaves by rarifying the 
air in heating the water, it would 
follow that, if a leaf, warmed in 
the middle of the ſun-ſhine upon 
the tree, was immediately placed in 
water drawn directly from the 
pump, and thus being very cold, 
the air bubbles would not appear 
till, at leaſt, ſome degree of warmth 
was communicated to the water; but 
quite the contrary happens. The' 
leaves taken from trees or plants in 
the midſt of awarm day, and plunged 

I im- 


E W972 
immediately into cold water, are re- 
markably quick in forming air bub- 
bles, and yielding the beſt dephlo- 
giſticated air. 

If it was the Wärtfitk of the ſon, 
and not its light, that produced this 
operation, it would follow, that, by 
warming the water near the fire 
about as much as it would have 
been in the ſun, this very air would 
be produced; but this is far from 
being the caſe. 211: 

l placed ſome leaves in pump 
water, inverted the jar, and kept it 
as near the fire as was requiret to 
receive a moderate warmth, near as 
much as a ſimilar jar, filled with 
leaves of the ſame plant, and placed 
in the open air, at the ſame. time 
; received from the ſun. The reſult 
was, that the air obtained by the 
5 kire 
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fire was very bad, and that obtained IM 
in the ſun was dephlogiſticated air. 
A jar full of walnut tree leaves 
was placed under the ſhade of other 
plants, and near a wall, ſo that ho 
rays of the ſun could reach it. It 
{ſtood there the whole day, fo that 
the water in the jar had received 
there about the ſame degree of | 
warmth as the ſurrounding air (the 
thermometer being then at 7 6*); 
the air obtained was worſe than com- 
mon air, whereas the air obtained 
from other jars kept in the {un- 
ſhine during ſuch a little time -that 
the water had by no means received 
a degree of warmth approaching 
that of the atmoſphere, was fine de- 
Phlogiſticated air. 
No dephlogiſticated air is ob- 
tained in a warm room, if the ſun 
does not ſhine upon the 1 contain- 
ing the leaves. 


S EU 


SECTION VII. 
Reflections. 


IT might, perhaps, be objected, 
that the leaves of the plants are ne- 
ver in a natural ſtate when ſur- 
rounded by pump water; and that 
thus there may, perhaps, remain 
ſome degree of doubt, whether the 
ſame operation of the leaves in their 
natural ſituation takes place. 


* I cannot conſider the plants kept 
thus under water to be in a ſituation 
d WW {fo contrary to their nature as to de- 
g range their uſual operation. Wa- 
ter, even more than they want, is not 

hurtful to plants, if it is not applied 
- too confiderable a time. The water 
n only cuts off the communication 
- with the external air; and we know, 


that 


i813 


that alants. may live a we while 
without this free. communication, 
Beſides, water plants, as per/icaria | 
urens, becabunga, and others, which 
J have employed in my experiments, 
are often found a long while quite 
covered by the water in which they 
grow. 
By bending a living plant (che 
root remaining in its own earth) 
in an inverted jar full of water, you 
only ſurprize nature upon the fact 
in the middle of its operation, by 
ſhutting at once all communication 
with the free air. In ſuch a ſitua- 
tion no air can be abſorbed by the 
leaves, or by any parts of the plant 
under water; but any air may fron 
come out of it. 
Without covering the leaves or 
10 the plant entirely with water, it is 
impofli ble o know what quantity 
; ; of 
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of air oozes out of the plant, and of 
what quality this air is; for any air 
iſſuing out of a plant incorporates 
immediately with the ſurrounding 
air, and makes a compound whoſe 
conſtituent parts are an intimate 
mixture of air from the plant and 
common air; and it would be as 
difficult to judge accurately how 
much dephlogiſticated air ſuch a 
plant has communicated to the or- 
dinary air which was already in 
the jar, as it would be for a chymiſt 
to judge accurately what quantity 
of diſtilled water was mixed with a 


| certain quantity of common water, 


if ſome of it was really added to it 
on purpoſe to puzzle him. It may, 
however, be aſcertained, in an in- 
accurate way, what quantity of this 
beneficial air a plant, placed in a j r 


full of common air, has communi- 


DB - cated 
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cated to it, by computing the degree 
of ſuperior goodneſs the Air: 18 fund 
to poſſeſs. | xetae ll 
As plants yield in a few Hoe 
ſuch a conſiderable quantity. of de- 
phlogiſticated air, though their 
- ſituation. ſeems rather unfavourar 
ble for it when they are kept 
under water; may it not with 
ſome degree of probability be con- 
8 } jectured, that they yield much more 
Ee he of 3 it when remaining in ther-Hatus 
| ral ſituation; for then, being conti- 
nually ſupplied by new common air, 
their ſtock of depblogiſticated' air 
cannot be exhauſted. It is an un- 
favourable circumſtance, that air is 
not an object of our ſight; if it was, 
we ſhould perhaps ſee that plants 
have a kind of reſpiration as animals 
have; that leaves are the organs of 
it; that „ Heben, neh have pores. 
1 which 
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which abſorb air, and others which 
throw it out by way of excretion, | 
as are the excretory ducts of ani- 


mals; that the air ſecreted, being 
dephlogiſticated air, 18 thrown. out 


as noxious to the plant (which, ar- 


ticle 1s clearly demonſtrated by Dr. 
Prieſtley and Mr Sheele); that in” 
the moſt part of plants, principally 
trees, the greateſt part of inhaling 
pores are placed upon the upper ſi fi de 
of the leaf, and the exctetory dudts 
principally on the under ſide. or 
If theſe conjectures , were Well 
grounded, 14 would throw A great 
deal of new light upon the arrange- 
ment of the different parts of the 
globe, and the harmony between | 
all its parts would become more con- 
ſpicuous. We might find, that 


partial tempeſts and hurricanes, by 


| ſhaking the air and the waters, pro- 


D 2 duce 


k 3 
duce ſome partial evils for the uni- 
verſal benefit of nature; that, by 
theſe powerful agitations, the ſeptic 
and noxious particles of the air are 


blown away, and rendered of no 


effect, by being thus diluted with 
the body of air, and partly buried 
in the waters. We might conceive 


a little more of the deep deſigns 
of the Supreme Wiſdom in- the 


different arrangement of ſublu- 


nary beings. The ſtubborn atheiſt 
would, perhaps, find re aſon to hu- 
miliate himſelf before that Almigh- 


ty Being, whoſe exiſtence he denies 
becauſe his limited ſenſes repreſent 
to him nothing but a confuſed chaos 


of miſeries and diſorders in this 


world. 


Lax 


SECTION VII. 


Dry plants have very little or no 
power to affet air; but, when 
moiſtened, they infect air. 


IFILLED a jar with dry hay, 
another with dry ſtraw, and left it 
inverted a good while; but could 
not find the air altered. 

I put ſome leaves of a lime tree, 
dried for the purpoſe, in a jar full 
of freſh pump water; and placed 
another jar, filled with an equal 
number of freſh leaves of the ſame 
tree, near it in the ſun. 

The dry leaves began much later 
than the others to yield round bub- 
bles juſt in the ſame way, but which 
did not grow ſo quick, nor 10 large. 


1 However, in a few hours, a good 
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deal of air was obtained, but of ſuch 
a bad quality as to extinguiſh. a 


which experiment ſeems to indicate, 


the living plant. The ſame reſult 


into a Jar fart of pump water. 


19 


flame, whereas the freſh leaves 
had yielded dephlogiſticated air: 


that the generation of the dephlogiſti- 
cated air is owing to the action of 


was alſo obtained from dry hay PW 


SECTION IX. 


Al i plants poſe ſs a power of corredd. 
ing, in-a few hours, foul air unfit 
ng reſpiration; but only in. cleat 
0 light, or in the fun JOE 13 


cl TH Is remarkable property of 
Plants is indeed very great; for in a 
4 TE 


L. 28 
few hours; nay even ſometimes in an 
hour and an half, they purify ſo 
much a body of air quite unfit for 
reſpiration, as to be equal in good- 
neſs to atmoſpheric air. They will 
even do it when they are incloſed in 
a glaſs veſſel, without any water. 
One leaf of a vine, ſhut up in an 
ounce phial, full of air fouled by 
breathing ſo that a candle could not 
burn in it, reſtored this air to the 
goodneſs of common air in the 
ſpace of an hour and a half. But 
plants enjoy this privilege only in 
the day-time, and when e oy 
in unſhaded places. 

This power of plants extenids itſelf 
even to the worſt of all airs, in 
which an animal finds his deſtruc- 
tion in a moment; ſuch as is pure 
inflammable and highly phlogiſti- 

cated air, which is little or ſcarcely at 
D 4 „ 
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all diminiſhable by nitrous air. I ob- 


kinds of plants in this reſpect, and 
found that water plants ſeem to 


ground, and may be kindled by 
throwing a burning paper upon the 
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ſerved ſome . difference in various 


poſſeſs this quality in a greater de- 
gree than others. The willow tree 
and the þer;fs caria urens were found 
eminent in producing this effect: 
and may it not be providentially or- 
dained it ſhould be ſo, as thoſe plants 
grow better in marſhy, low grounds, 
and even in ſtagnated waters, whoſe 
bottoms are generally muddy, and 
yield a great deal of inflammable air, 
which may be collected at the ſur- 
face of the water by ſtirring up the 


water, which is an amuſing experi- 
ment by night? Plants, however, 
want longer time to correct this kind 
of air, at leaſt that which is ex- 

trace 
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tracted from metals by vitriolic 
acid. 


The property of plants is demon- 
ſtrated in Experiments 41, 57, 56, 
577 58,59. 


SECTION X. 


AII plants yield a more or leſs quantity 
_ of depblogiſticated air in the day- 
time, when growing in the open 
air, and free from dark ſhade. 


THE quantity of dephlogiſticated 
air, and even the quality of it, which 
the leaves of plants give, ſeems 
to be different in different plants: 


though, indeed, this may depend 


in a great meaſure upon ſome Mu- 
| ticular 


Ls 
ticular circumſtances, to which it is 
not eaſy to be ſufficiently attentive. 
It ſeems, however, to be a general 
rule, that the leaves of all plants, 
growing in a place where they are 
not much ſhaded by other plants, 
buildings, 8c. yield, in a clear day, 
dephlogiſticated air; and that this 
air is yielded in greater abundance, 
and of a greater purity, when they 
grow in open places unincumbered 
by other plants higher than the) T are 
themſelves. 

I got in general a 1985 aaf 
of air of a very good quality from 
ſome water plants, as from the perſi- 
caria urens and willow. The. fir 
trees vielded alſo very fine air, ang 
in abundance. _ 

The no/turtium Indicum furrall 
them all in general, in regard . as 


well to the quantity as to the qua- 
lity. 


LI 43 J 
| lity, One hundred leaves of this 

plant, which are very thin, yielded, 

in two hours time, as much dephlo- 
giſticated air as would fill a cylindri- 
cal glaſs four inches and a half deep, 
and one inch and three quarters dia- 
meter; of which quantity gathered 
again afterwards from the ſame 
leaves, without taking them out of 
the water, ſee exp. 30—35. This 
quantity. ſurpaſſes by far the bulk of 
the leaves themſelves, and ſhews to 
how amazing a quantity the air may 
amount yielded in a fair day by a 
lofty tree. 

The leaves neg more or leſs 
. crouded together, being expoſed 
for a longer or ſhorter time, or 
ſooner or later in the day, will occa- 
ſion ſome difference in the 8 
and e or 1 air. 
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fineſt air is obtained when the fun 


depended upon their vegetation, 
they would exert it at all times, and 
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It ſeems. that, in general, ' the 
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SECTION XI. 
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The faculty which plants poſſeſs of f 
yielding depblogiſticated air, of cor- 
recling foul air, and improving or- 
dinary air, is not owing to the af 
of e 3 


IF this wonderful "Ws of plants 


in all places in which the vegetation 
goes on. A plant may vegetate, 
and even thrive very well, in the 
utmoſt darkneſs; and yet in ſuch a 

_ 


he 


n 


ce 
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place it has no power to correct bad 
air, or to yield good; but, on the 

contrary, it ſpreads round about it | 
deleterious exhalations, which ren- 
der the beſt air even pernicious to 


the utmoſt degree. 


It will not be difficult to mack 
ſtand now from what cauſe all thoſe 


different and contrary effects which. 


Dr. Prieſtley has found in his expe- 
riments did really depend; and why. 
Mr. Sheele had conſtantly found 
that the vegetation of beans always 
ſpoilt good air. 

Theſe gentlemen expected the 


good effects from the vegetation of 


the plants, as ſuch. By making a 


| plant grow night and day in ordi- 


nary air kept in a phial with the 
plant, the effect will depend upon 


| the greater or-leſs expoſure of the 
plant to the light. Beſides, by keep- 


ing 
3 


« 


EE 8 N 
7 N 


10 


3 
4 
þ \ 
_ 


of wh 


% 


tter, 


a plan 
ter, the green ma 
for 


- 


* 
- 
* 


in 
wa 


* 


Prieſtley 


” 
be 
in 


e ve 
will 
air wi 


ly air, 


th 


- 


"Ts 


ted; and thus the 


* 


to 


fine dephlogiſticated 


* 


genera 


2 22 


o 
* 


8 
di- 


* 


thi 
es no 
late 


na? 


5 
. 


ty in 


8 


d with 


, 


1 


h 


* 


nt upon 


ſtley mak 


- 
* 


* 


ali 


. 


ing' mixe 


IF not 


In xe 


rie 


& of the pla 


. 
43% 


air, wi 


ol 


15 air, 


ſcruple to acknowledge in 


cate the effe 
work, 


the phial, be 
th 


good 


- 


5 wage > 


T4 ag * * £ K. e 1 


« 1 2 4 1 9993 n 


L 47 


p FW * * ; i I 8 7 + 4 2 a 7 1 . 4 
: * 5 * > 494 4 _ may . "+4 . > 4 , 3 Y 
8 E GC 5 6 1 0 1 XII. 1414 
44 3 * 


| The plants evaporate 2 night bad a air 
: hirvtunds them; yet this is =] 
over-balanced by their | ben eficial 
aa: ts in dhe dau. 3 
THE bad air which plants vield 
by night is ſo inconſiderable in com- 
pariſon of the quantity of dephlo- 
giſticated air which they yield by 
the day-time, that it amounts, to 
very little. By a rough calculation 
found, that the poiſonous air 
yielded during the whole night by 
any plant could not amount to ohe- | 
hundredth part of the dephlogiſti- 
cated air which the. fame plant. 
yielded '; in two Hours time in a fair 
| day. But, from my experiments, 
Cn N one 
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one might naturally wonder that no 


remarkable miſchief happens from 
ſo many plants as a foreſt contains, 
if one plant, containing ſcarce a 


handful, may poiſon to ſuch a de- 


gree the quantity of two pints of 
common air in one night, as to ren- 
der it abſolutely mortal for any 


animal who breathes in it. 


. I make no doubt but a great 
quantity of plants, kept in a cloſe 
and ſmall place during a night, or 
by day in the dark, may do ſome 
material miſchief, and even occaſion 


death, to any perſon who ſhould be 
imprudent enough to remain in 


ſuch a place. The undoubted facts 


of people being found dead in their 
beds, when they had ſlept in a ſmall 
room with a great deal of flowers in 


it, muſt inſpire us - with a caution 


againſt ie g too many flowers in 


_ cloſe 


an 


ts 


| TT * 2m 
cloſe rooms. My experiments £0 = 
much further, and will, I hope, 
in future, make people aware ar. 
danger if they ſtore up a great deal 
of fruit in a cloſe room in which 
they ſleep. 

I think that nobody before me 
even ſuſpected the leaſt danger of - 
| keeping beans, peaches, or ſuch like 
fruits, in their rooms; and yet a 
ſufficient number of them would ea- 
fily poiſon an unwary perſon ſleep- 
ing in a cloſe room, in which an 
abundance of theſe fruits is ſtored. . 

The gardeners by opening a ˖ 0 
houſe early in the morning, whicß 
has been-ſhut cloſe during the night, 
or at any time in the day if the ſun : 
has not ſhined a good deal upon it, 1M 
are very well aware of a particular 
oppreſſion they feel by entering it. 
1 remember to have felt it more 

=. than 


* 


„ . 8. 


b 7: 


than once, without even ſuſpecting 
the cauſe of it. Dr. Prieſtley ob- 
ſerved this remarkable offenſiveneſs 
of the hot-houſes with a more Phi- 
loſophical attention; he tried the air 
within them, and found it worſe 
than common air. 

By all this it ſeems evident, that 
it would not be ſafe to fleep in a 
cloſe hot-houſe; that it would not 
be prudent to keep too many green 
branches, fruit, or flowers, in any 
room by night, particularly in th 
of a ſick perſon. 

'T he beſt phyſicians have, indeed, 
often recommended to put green 
branches of lime-trees and others in 
the rooms of their patients, without 
ever ſuſpecting any other effect but 
benefit from them. I think Mill, 
that ſome benefit may ariſe from 
putting, in a clear day, freſh green 
branches 


* * 


t 8 1 
branches in the room of a ſick per- 
ſon, by cooling the air, which is 
owing to the evaporation of moiſ- 
ture; but I ſhould now apprehend 
rather ſome miſchief from them in 
a room whoſe doors and windows 
are ſhut, and which is not well 
lighted. Art any rate, I ſhould no 
more allow them to be kept in the 


' night-time in the room of any of | 


my own patients. 
Is it not ſomewhat probable, that 


among thoſe people who are found 


dead in their bed without any pre- 
vious illneſs, ſome may owe their un- 


timely end to ſome ſuch concealed 


cauſe, which nobody ever ſuſpected 


to be in any way dangerous? 


But the miſchief which trees in 
reality do by night-time to the ſur- 
rounding air, cannot do any ob- 
ſerveable harm to animals: for 

N thoſe 


thoſe miſchievous exhalations be- 
ing, very providentially, ſpecifically 
| lighter than common air, , riſe at 
the ſame time up; and thus the 
lower region, in which we breathe, | 
is freed from them almoſt as ſoon as | 
they are produced; whereas the de- 
phlogiſticated air iſſuing out of the 

plants in great abundance in the | 
day- time is ſpecifically heavier than 
common air, and is therefore in- 
clined to remain longer among us, 
and to afford us all the benefit for 
which the Supreme Wiſdom has 
providentially deſtined it. | 


=. N 
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SECTION XIII. 


Al roo 555 few excepted, when left out 


of the ground, yield by day and „ 
night foul air, and infect he JO; 
Voundinę an. 


THE experiments made upon 
this ſubject convinced me that roots 


have this deleterious power, and 
ſome even to ſo great a degree, that 


it would not be ſafe to remain in a 


{mall cloſe room in which a great 


quantity of roots of plants are 


kept. The roots of ſome aquatic 


plants are remarkably apt to foul 


the air in which they are placed, 
ſuch as roots of ruſhes, though ever 
o well cleaned from mud and dirt, 
and the roots of perſicaria urens. 


But I found the roots of becabunga 
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* tant 
almoſt inoffenſive in this reſpect, 


which I was the leſs ſurprized at, as 
their ſubſtance is but little different 


from the ſtalks. The roots of a muſ- 1 
tard plant gave in the ſun- ſhine a 
good « deal of air, when kept under 
water; which air was worſe than com- 
mon air, and extinguiſhed a candle. 
Theſe roots even corrupted good air 
in the middle of the ſun- ſhine. 

A plant, with roots and all, placed 
in a jar full of water, did, however, 
yield dephlogiſticated air; ſo that 
the bad effect of the roots was overs 
balanced by the plant itſelf, - - 
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SECTION XIV. 


*. 


Flowers oog out by day an nee an 


unwyole/ome air, and ſpoil, as amp 
time and in every place, à conſi- 
derable body of air in which ey 
are placed. 


DR. Prieſtley has obſerved, that 


a roſe, kept in a glaſs, had, in a 


ſhort time, ſo much infected the air 


as to be unfit for reſpiration, and 
concluded from this very juſtly, that 


flowers might be hurtful in a room. 
I have da more' than once of a 


theſe caſes are well founded. 
I tried all the flowers I could find 


in my neighbourhood, but could 


E 4. 3 


perſon found dead in room where 
a great deal of flowers were kept; 
and I make no doubt but ſome of 
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not diſcover one which did not yield 


poiſonous air, though in a ſmall 


quantity, by day and by night, and 
which had not the power of render- 


ing quite unfit for reſpiration a very 


conſiderable body of common air. 
They even ſeem not to loſe in the 
leaſt their deleterious influence in 
the f un; ſo that I cannot but think 
that it is unſafe to keep in a cloſe 
room a large quantity of any 
flowers, even ſuch as have the moſt 


© delightful finell. I am, however, 
very far from thinking that there 
is any danger to apprehend from 
ſuch noſegays as are commonly kent 
in a room, either for ornament or 
. perfume. The malignant influence 
which could be expected from ſuch 


a imall quantity of flowers- is in- 
tirely diſſipated in the maſs of the 
ſurrounding air; but the excels 
muſt 


LT S791 
muſt not go too far, if the room is 
cloſely ſhut and but ſmall. If a few 4 
flowers of the honey ſuckle (capri- 
- WH /0/277:), which poſſeſs the moſt agree- 

y able ſmell, are able to foul in three 4 
; hours time, in the middle of the 1 
© W day, a body of air equal to two pints 

n W (fe experiments 65—70) we may 
judge what dangerous effect might 
e 

7 

{i 


be expected from a large quantity 4 

in a cloſe room. Thoſe flowers, ' _ 

like all others, after having rendered 
8 truly fatal a body of air, have log <= 
e nothing of their flayour. The air 2 
n Wl itſelf, which they have poiſoned, is 
x W impregnated with the ſame fragrant 
r ſmell as the flowers themſelves; ſo 
E 
h 


that a perſon, not aware of the con- 

cealed poiſon which flowers ſpread 
- round about them, might be eaſily 
6: induced by the iwectneſs of their 
bent 


6 1 


ſcent to run the greateſt hazard of 
| loſing his life, without the ſmalleſt 


apprehenſion of danger. 20 


SECTION XY. © 


All fruits in general exhale a deletes | | 


rious air by day and by night, in 
be light and in the dark, and poſ- 


Jef a remarkable power of ſpreads. 
Ing a poiſonous quality pgs Ze 


4 ut rounding arr. 


I WAS, indeed, not a little ſur- 
prized to find this effect in even the 
moſt delicious fruit, ſuch as peaches, 
grapes; apples, and mulberries. By 
What I obſerved in my experiments 
J am apt to think, that the power of 
fruit, 


II 
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fruit, at leaſt of ſome, ſurpaſſes the 


deleterious quality of flowers in tine 


dark; but the influence of the ſun 
ſeems to check, in ſome degree, this 
hurtful quality in ſome fruit more 
than in roots and flowers, of which 
the moſt part preſerve, even in the 
brighteſt ſun-ſhine, their virulent 
effects upon the ambient air in its- 
full force. I found, that one peach 
was able to render intirely poiſonous, 
in a few hours, a body of air at leaſt 
ſix times greater than the ſpace it 
occupied; and even that they could, 
in the middle of the ſun- ſhine, ren- 
der ſuch a quantity of air ſo un- 
wholeſome, that a candle could not 
burn, nor an animal breathe in it. 
After I had obſerved, that all 
leaves of plants yield dephlogiſti- 
cated air by day-light; and conſider- 
ing, that in general all leaves are 
green, 


1 1 

green, and that that ſubſtance which Wl ++ 
Dr. Prieſtley diſcovered to yield Pe 
ſo much dephlogiſticated air is of I w 
the ſame colour; I had ſome ſuſpi-¶ de 
cion, that green fruits, ſuch as beans, Fi 
would alſo yield dephlogiſticated air, MW in 
J placed, for this purpoſe, ſome IM ni 
French beans in a jar full of pump 
Water, and expoſed it to a bright 
ſun-ſhine during four hours, and 
obtained'a bäder ate quantity of air, 
oozing out of their ſubſtance by 
bubbles, in the ſame manner as 
out of leaves, This air was far 
from being dephlogiſticated air; for I 7. 
it was even worſe than common air, W m 
though it approached pretty near it 
in goodneſs. | of 

then wanted to ſee what effect fo 
theſe. green fruits would have upon IF at 
a hay of air in the dark; and I w. 
was not a little furprized to find, 

1 that 


E 
that they had a very remarkable 
power to foul a great body of air, in 
which they were ſhut up, to ſuch a 
degree, that two dozen of - ſmall 
French beans, placed in a jar hold- 
ing two pints, had rendered in one 
night the air in the jar abſolutely 

poiſonous, ſo that a young chicken 
placed in it was killed in leſs than 
twenty ſeconds. I found even this 
deleterious influence of beans upon 
air to ſurpaſs the power of plants, 
| which are known to be of a poi- 
ſonous quality. See experiments 
75—9g1T, and principally experi- 
ments 88 and 89. | 

Ripe mulberries, filling one-third 
of a jar, and placed in the ſun during 
four hours, had ſo much fouled the 
air within the jar that a candle 
would not burn in it. 
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| 
” SECTION XY: | 
The power of plants in correcting bad | 
air is greater than their facully | 
of improving good air. | 
I 
T H E experiments already known t 

of Dr. Prieſtley, by which it appean] 
that plants thrive wonderfully well 7 
in air fouled by breathing and burn; t 
ing of candles, gave me a great t! 
ſuſpicion, that the power of plants MW n 
in correcting bad air might ſurpaſs M fe 
their faculty of improving good it 
common air. In order to put my if 


conjecture to the trial, I placed at W 
eleven o'clock, in a warm ſun-ſhing INC 


two jars of an equal fize, each con- 


taining an equal quantity of ſprigs of 
pepper-mint, in pump water. In one of : 
* 


theſe jars was let up a certain quan- 
tity 


EE 
tity of common air, whoſe teſt was 
at that time ſuch, that one meaſure 
of it with one of nitrous air occu- 
pied 1.062. In the other jar was 
let up the ſame quantity of air 
fouled by reſpiration, of which one 
meaſure with one meaſure of ni- 


trous air occupied 1. 34. 


The air of both jars was exa- 
mined at two o'clock, when I found 
the common air ſo much improved, 
that one meaſure of it with one of 
nitrous air occupied I. oo. The 


| foul air was ſo much mended, that 


it was near as good as the atmo- 
ſpheric air, for one meaſure of it 
with one of nitrous air occupied 

now 1. 087. | 
1 examined both airs again at 
four o'clock, when the common air 
was ſtill more improved; for one 
meaſure of it with one of nitrous 
alr 
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fir occupied 0:95. The foul air 


now was not only become as good 
as reſpirable air, or air of the at- 
moſphere, but even ſurpaſſed it in 


goodneſs, for one meaſure of it with 


one of nitrous air occupied 1. o f. 
Now, as the ſame plant brought 
the foul air from 1.34 to 1.05, and 
the common air from 1.06, to 0.9 5z 
it appears clear, that the plant had 


corrected the foul air far more than 


it had improved the common air. 

This experiment was repeated 
ſeveral times with nearly the ſame 
reſults, 


As plants ſeem to delight | in foul 


air, probably becauſe this air im- 
pregnated with phlogifton affords 
more proper nouriſhment, ©/2. 
Phlogiſton to the plant; it muſt of 
_ courſe happen, that a plant draws 
to it ſo much the more phlogiſton 

as 


E 
as the air, in which it grovs, con- 
tains more of this principle. 
When a plant grows in the open 
air, it contaminates by night the 
ſurrounding air; but this air, being 
diluted with other air, does not ap- 
pear in reality to be altered by any 
method yet found out: beſides, it 
is probable, that this air is riſen up 
as ſoon as it was become phlogiſti- 
cated by the plant, bein 8 ſpecifically 
lighter than common air. It ſeems 
therefore not improbable, that ſome 
plants, as for inſfance the byoſcyamus, 
may contaminate in reality more air 
| atnight than they improve inthe day; 
ſo that, if all the air ſpoiled by ſuch 
a plant was ſhut up with the plant 
a whole night and a day, the air 
would {till be found contaminated': 
but tho” this might be the caſe when. 
the plant is ſhut up with the air, 
5 e 7 


Fm 1 
yet it could never. be any real dic. 
advantage in the natural ſituation 
of things, becauſe this fouled air 
may be corrected in the atmoſphere 
by ſome manner or other unknown 
to us; and, if not, we are, at any 
rate, immediately out of its reach, 
1 as it riſes by its being become light- 
er. But if ſuch infectious plants | 
are ſhut up in ſmall. cloſe rooms, 
they certainly might do a material 
injury to our conſtitution, and even 
occaſion death. 1 
It appears, by experiment 41, 
that a plant may really foul ſo much 
air at night as ſcarce to be able to 
correct in the day. But it is to be 
conſidered, that ſuch a plant, being 
maimed by its roots being taken off, 
and by being ſhut up in a narrow 
ſpace, muſt have loſt ſome of that 


VIgOUr which 1 naturally have e: 
| when 
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when they remain undiſturbed up- 


on their place. See allo experi- 
ments 51, 50, 57, 58, 59, 60. 


S E TION XVIL 


On the effect of Jeaving plants kept 
In 4 room. | 


THO I think, that the keeping 


of a few plants in rooms is very 
indifferent as to the health of the 


| perſons who live in them ; yet it 
is not ſo indifferent for us to know 


the effects which plants have in 
reality on the air of the room, that 


we may avoid een from any 
exceſs. 
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The inffuence of plants on the 
air of a room in which they are 
kept. is different in the night from 
what it is in the day. In the day 
plants are apt to contribute ſome- 


if they are placed fo as to receive 
all the light of the fun poffible : 


if they are placed fo as not to re- 


ceive the direct influence of the 
fun, but to be free from any ſhade, 
they ſeem to have no influence- at 
all, either in improving the air of 
the room or in fouling it, But 
when they are placed in a part of 
the room the moſt remote from the 
windows, ſo as to be much ſhaded, 
they are apt to render the air of 
the room more or leſs impure, in 
proportion to their ſize, and to the 
more or leſs degree of light of the 
- ue where ow ſtand. At night 

they 


[ 69 1 
they abſolutely tend to foul the air, 
principally when they flower. 1 
acknowledge readily, that a few 
flower-pots can do neither good nor 
harm. But I remember to have 
found ſeveral orange-trees in a room, 
by way of ornament, and, as I was 
told, to keep the air of the room 
wholeſome : I think now ſuch or- 
namental plants by no means indif- 
ferent, unleſs they were but ſmall 
and the room ample; at any rate 
I ſhould not ſuffer them to be kept 


in a room at night, where A ſick | 


perſon 1s. 
A plant ſhut up in a glaſs jar, 
and placed near the window in a 
room ſo as to receive the rays of 
the ſun, will make the air of the 
jar better than the air of the room: 
Whereas a ſimilar plant, placed in 
the ſame room in a ſhaded place, 
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will render the air of the j jar wore 
than the air of the room. If, after 


a few hours, you invert the experi- 


ment, by placing the plant which 
ſtood at the window i in the ſhade, 
and that which ſtood in the ſhade 
near the window, the reverſe will 
take Place, vis. the air of the jar, 
which was improved, will be found 


worſe than the air of the room; 


and the air of the jar, which had 


been contaminated, will be found 


corrected again. And this remark- 


able property of plants, in the way 


juſt mentioned, may be demonſtrated 
in a few hours. See experiment 
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SECTION XVIII. 


Leaves of plants die ſooner when the 
depblogiſticated air, elaborated by 
them, 1s ſeparated from them. 


WHEN the dephlogiſticated air, 
ſettled in the form of bubbles upon 
the leaves, is ſhook off, new bub- 
bles ſucceed ; and thus by ſhaking 
off ſeveral times theſe air bubbles 
a greater quantity of dephlogiſti- 
cated air is obtained, The ſecond 
crop of bubbles contains in general 
a finer kind of air than the firſt; 
the reaſon of which may be, that it 
is ſcarce poſſible to free the ſurface 
of the leaves entirely from all at- 
moſpheric air ſticking to them, par- 

ticularly thoſe which have a rough 
F4 ſhaggy 


* 


1 


ſhaggy ſurface ; as, for inſtance, the - 
leaves of ſage, ſalbia. 
Some of theſe leaves are ſo pro- 


| life in puſhing out theſe bub- 


bles, that I have found them re- 
tured nine or ten times in leaves 
of a pear-tree, The leaves of a 
vine are alſo very ready to yield a 
good number of ſucceſſions of theſe 


bubbles. But J was curious to ſee = 


whether the leaves decay ſooner or 
later when the air bubbles were left 
upon them, or when they were 
Mook off now and then: I put a 
| Lafof a vine in a jar full of pump- 
Water, and left it expoſed to the 
open air without ever ſtirring ie” 
the air bubbles grew to a very large 
112 ; and ſome of them quitted the 
leaf of themſelves and roſe up. 
This leaf remained as freſh as when 
it Was put in the ar during a whole 

week; 


1 


week; whereas another leaf of the 
ſame vine, placed near it in another 
jar, and whoſe air bubbles were 
ſhook off five or ſix times in a day, 5 
was withered in leſs than two days. 
This ſecond leaf had loſt the great- 
eſt part of the rough ſurface, which 
covers, as a kind of ſcarf-ſkin, the 
under and unvarniſhed part of the 
leaf; at leaſt this ſcarf-ſkin became 
tranſparent, if it was not really de- 
ſtroyed; and this tranſparency Was 
obſerved principally upon the very 
ſpots of the air bubbles. This ex- 
periment was repeated ſeveral times 
with the ſame ſucceſs. 

It ſhould ſeem by this obſerva- 
tion, that the loſs of this air, if it 
cannot be replaced by the abſorp- 
tion of new air from the atmo- 
ſphere, makes the leaves decay 
ſooner ; and thus the texture of 

a T3 oY” IST od the 


1 


the leaves, having no. mere air to 
elaborate, reſembles almoſt the or- 
ganization of an animal, which 
loſes its life by becoming exhauſted 


through the loſſes ſuſtained by the 


increaſe of the various excretions 
which are carried on in its body, 
if theſe loſſes are not repaired by 
taking in new nouriſhment, 
Vegetables ſeem to draw the moſt 
part of their juices from the earth, 
by their ſpreading roots ; and their 
phlogiſtic matter chiefly from the 


atmoſphere, from which they ab- 
ſorb the air as it exiſts. They ela- 


borate this air in the ſubſtance of 
their leaves, ſeparatin g from it what 
is wanted for their own nouriſhment, 


vis. the phlogiſton, and throwing 


out the remainder, thus deprived 


of its inflammable principle, as an 
Fxcrementitious fluid; and in this 


ſtate 


aa 


1 


ſtate hurtful to them, but rendered 
uſeful to the animals, who in their 
tour take from this air, by the act 
of reſpiration, what they want, and 
throw out the remainder as hurtful 
to them; but rendered again 
ſerviceable to the vegetables. This 
theory ſeems to be very reaſonable, 


and to have ſome foundation in na- 


ture. It throws a good deal of light 
upon the ceconomy of nature, and 
the mutual influence which the ve- 
getable kingdom has upon the ani» 
mal, and the animal upon the ve- 
getable. It has ſome analogy with 
other general operations of nature, 
which are well known. 

A plant, which is a living being, 
deſtitute of motion, remaining upon 
the ſame ſpot on which it took its 
beginning, if not capable, as animals 


are, of going in ſearch of its food, . 


muſt 


{ 76 } 
muſt find within the- narrow 
compaſs of the ſpace it occupies 
every thing which is wanted for it- 
ſelf, and to fulfil the office which 
Has, been dictated to it by the Au- 
thor of nature. It is obliged to 
ſpread the numberleſs filaments of 
its root through the ſurrounding 
ground, as ſo many ſiphons to pump 


up the juice, which preſents itſelf] 
to thoſe filaments ; and theſe fila- 


ments are 3 to afford all 
that the greateſt part of trees want 
in the winter. But, being deſtined 
in the ſummer- time to more impor- 
tant offices, the tree ſpreads through 
the air thoſe numberleſs fans, diſ- 
poſing them, in the moſt advan- 
tageous manner imaginable, to in- 
cumber each other as little as poſs 
fible in pumping from the ſur- 
Founding air al! that they can ab- 
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"T1 
ſorb from it, and to preſent, if 
I may fo ſpeak, this ſubſtance 
drawn from the common atmo- 
Toy to the direct rays of the ſun, 
on purpoſe to receive the benefit 
which the influence of that great 
luminary can give it. 


SECTION XIX. 


On the power wbich vegetables havg 
of abſorbing different kinds of air. 


I F a plant is ſhut up in a cer- 
tain quantity of air, and all light 
hindered from falling upon it, it ab- 
forbs in general more air than it 
yields, and therefore the bulk of air 

5 5 


( 1 


is found leſs. The quantity of air 
thus abſorbed by plants may vary 
from numberleſs circumſtances, as 
well as from the particular nature 
of the plant. I have no time to 


ſearch in my notes for all the parti- 


cularities I have obſerved upon this 
ſubject. I can ſay in general from 


remembrance, that ſome water- | 


plants were very willing to abſorb 
a good deal of air, principally when 
they were placed with roots and all 
in the air; and that they readily 
abſorbed air fouled by breathing. 
One of thoſe plants had alſo ab- 


ſorbed a great deal of dephlogiſti- 


cated air, ſo that in one night 
it had abſorbed half the quan- 
tity I had put with it, which a- 
mounted to 4 ounce meaſures, if ! 
rightly remember, 1 
This 


«1H 4 


„ 


This dd alſo takes place 
in the day, time; but as the plants 


quantity of air, the abſorption 18 
not ſo eaſily aſcertained. 


SECT10N ix 


On the beft manner of judoing whe- 


ther the plants are ready to yield 
heir dephiog 71ticated Air. | 


As the light of the ſan, and not 
the warmth, is the chief cauſe, if 
not the only one, which makes the 
plants yield their dephlogiſticated 
air, it ſeems reaſonable . to think, 
that in a bright ſun-ſhiny morning 


the 


at that time yield themſelves a great 
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the pl ants will be earlier revived in 
their office than when the ſun is 
hid by thick clouds. I found this 
difference to be very rem arkable, 
ſo that in a dark cloudy morning I 


found the plants to begin their 


daily operation an hour or two later 
than in a clearer day. I even found 


that all the plants in the ſame gar- | 


den did not awake, if I may fo 
expreſs myſelf, at the ſame time 
from their nocturnal ſtupor, Thoſe 
plants, whoſe expoſure was ſuch 
as favoured the rays of the ſun 
being caſt early upon them, were re- 
vived earlier than thoſe which were 
ſhaded by other plants, a wall, 2 
houſe, &c. Nay, I even found 
that there was ſome difference in 


this reſpect between the leaves of 
the ſame tree; as 1 found thoſe 
which were the firſt influenced by 


the 


ſ 8. 1 


| the light of the ſun, the firſt ready 


to operate 3 when thoſe of the op- 
poſite ſide of the tree, ſhaded by the 
firſt, were ſtill in their ftate of 
{tapor. 


A ready way to know this time 


exactly is to put a leaf or two, from 
the plant you are to examine in 
this reſpect, in a glaſs full of freſh 
pump- water, and to obſerve, whe- 
ther the bubbles appear upon them 


about as quick as they uſe to 
do in the full day time. If they do, 


you may be ſure they are fit for 
the buſineſs. 
But there is a readier way to 


know exactly this article of time, 
which I found by the water in the 
jar in which the green matter, diſ- 


covered by Dr. Prieſtley, is already 
formed. The doctor found that 
this green matter yielded air bubbles 
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only when placed in the ſun; 
which obſervation ſerved me as 
a good index, whether thoſe plants 
which have experienced nearly the 
ſame influence of the ſun as the 


green matter, were fit to yield de- 


phlogiſticated air. The more briſk 
you ſee theſe bubbles rife, the 
quicker your plants will give theirs, 

But this manner of judging can 
only be of ſervice in the morning; 
for in the middle of the day all 
leaves of plants, even thoſe which 
were kept in a very dark place, re- 
vive ſo quickly, that they ſeenx not 
to ſtand ſhort in an obſervable way 
with thoſe which were oon 
in the open air. ä . 
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SECTION XXI. 


Conjatiares Why fan waters, as dif 
tilled, boiled, and ſome other wa- 
ters, do not promote, but impede 

the operation of the plants in yield- 
ins dephlogifticated air, 


481 think I have proved clear- 


ly enough that the dephlogiſticated 


air yielded by plants is air elaborated 
by a kind of vital motion, carried 


on in the ſubſtance of the leaves, 


and kept up by the influence of the 
| light of the ſun, it ſeems that no 


more 1s required to collect this air 


than to prevent its diffuſing itſelf 


through the common maſs of the 
atmoſphere. Water ſeems the moſt 
appropriated body for ſuch an in- 
tention, for it is not hurtful to plants. 
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Many of them even thrive the bet 
in it. The beſt quality required 
therefore in the water uſed for this 
purpoſe ſeems to be, to poſſeſs of 
itſelf air enough, ſo as not to imbibe 
it readily from the plants; and not 
 1o much as to be overcharged 
with it; for if the water is too 
much deprived of its own air, it 
muſt be more diſpoſed to abſorbe it 
from bodies plunged into it. And 
if water ſhould be ſo much impreg- 
nated with any air, this air would 
readily ruſh into the ſubſtance of 
the leaves, and ſpoil by its bulk, or 
by its particular nature, the elabo- 
ration of the dephlogiſticated air; 
the more ſo, as water, when found 
ſaturated with air, is found to poi= 
ſeſs this air in the form of fixed 
air, which differs too much from 
the nature of dephlogiſticated air, 

| or 
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or atmoſpheric air. Beſides, water 


overcharged with air parts eaſily 
with it, which of conſequence will 


of itſelf ſettle in the form of bub- 
bles upon the leaves, and thus diſ- 


turb their whole operation. We 


know that pump-water poſſeſſes of 
itſelf a great portion of air, which 
18 generally thought to be for a part 


fixed air, to which it owes its agree- 
ably pungent or briſk taſte, which 


makes it palatable above all other 
waters, We know with more cer- 
tainty, that boiled and diſtilled wa- 


ter are deprived of the greateſt part 
of their air; and this is perhaps 
the reaſon, why they are not ſo 


palatable as common f. pring or pump- 
water. Therefore it ſeems to be 
not quite improbable, that water 


which has been boiled or diſtilled 18 


very apt to abſorbe itſelf the air 
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which o0Zzes out of the leaves, and 
that thus leſs air is gathered at the 
top of the bottle. This conjecture | 
will perhaps find more ground from 
the following experiment. I placed 
ſome leaves of a vine in water, 
which I had, for this experiment, 
impregnated with fixed air: they 
were ſcarce under the ſurface of 
this water, but they were all covered 
with air bubbles J which ſeems to 
me to depend partly upon this water 
refuſing to abſorbe any air iſſuing 
from the leaves, becauſe it was al- 
ready overcharged with air itſelf, 
It is true that any other body, 
plunged in water impregnated with 
fixed air, will alſo become covered 
with air bubbles; but theſe bubbles 
do not appear fo ſoon, or increaſe ſo 
rapidly, as thoſe of the living leaves. 
$0 that it ſeems, that the bubbles of 


the 
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the leaves increaſe faſter becauſe 
they are puſhed out of the leaves by 
a vital motion in the leaf. It is alſo © 
true, that leaves thus placed in wa- 


ter impregnated with fixed air, do 


not yield that fine dephlogiſticated 
air which they yield when placed 


in common pump-water ; which 


may. be owing perhaps to the great 


_ abundance of fixed air penetrating 


the leaves, by being abſorbed, and 
o00zing out as it were, in a kind of 


tumultuary way, together with the 
air already contained in the leaves. 


Thus the air iſſuing out of the 
leaves may not have undergone 
that degree of elaboration required 
to change it into dephlogiſticated 
air : for the leaſt circumſtance may 
diſturb nature in this work; the 
ſhade of a building, or of another 
plant, may change this wonderful 

: G 4 Operas 
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operation , ſo as to produce quite the 
reverſe, and to obtain a poiſonous 
air inſtead of dephlogiſticated air: 
for the evaporation of bad air in 
the dark depends on the vital mo- 
tion within the plant, Which , being 
not influenced by the light of the 
ſun, produces a contrary effect. 
Thus a plant growing in an abſolute 
darkneſs is without green colour, 
and fruit without the influence of 
the li ght has no flavour. 
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SECTION XXII. 


Some remarks on the green malten 
obich ſettles at the bottom and 
des of the jars in which water be” 
tft Atanding. 


THIS groom matter, which ſeems 

to be of the vegetable kind, was 
firſt found by the Rev. Dr. Prieſtley 
to yield very pure dephlogiſticated air: 
but it ceaſes at laſt to yield more air 
if the water of the jar is not re- 
newed, which ought therefore to 
be done now and then. 

It is wonderful that this matter 
ſeems to be never exhauſted of 
yielding dephlogiſticated air, though 

it has no free communication with 
the common atmoſphere, from which 
: 2. ä 
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the moſt part of other plants ſeem 
to derive their ſtock of air. Does 
this vegetable matter imbibe the air 
from the water, and change it into 
dephlogiſticated air? This does not 
ſeem to me probable, for I could not 
obtain from water, even by boiling, 
ſo much air as the water in which 
this ſubſtance was produced yielded 
by itſelf. I ſhould rather incline to 
believe, that that wonderful power 
of nature, of changing one ſub- 
{tance into another, and of promo- 
ting perpetually that tranſmutation 
of ſubſtances, which we may ob- 
ſerve every where, 1s carried on in 
this green vegetable matter in a 
more ample and conſpicuous way. 
The water itſelf, or ſome ſubſtance 
in the water, is, as I think, chang- 
ed into this vegetation, and under- | 
goes, by the influence of the {up 
ſhining 


I BEE = 
ſhining upon it, in this very ſtth- 
ſtance or kind of plants, ſuch a ne- 


zamorphofis as to become what We 
call now dephlogiſticated air. This 
real tranſmutation, though wonder- 


ful to the eye of a philoſopher, yet 
is no more extraordinary than the 


change of graſs and other vegeta- 
bles into fat within the body of a 


graminivorous animal, and the pro- 


duction of oil from the watery juice 
of an olive tree. More examples 


are to be ſeen of ſuch wonderful 
tranſmutations of ſublunary beings 


in the article upon the mutability 


of air. 

On purpoſe to e in a ſhort 
time a great deal of dephlogiſticated 
air from this green matter, I ga- 
thered a good deal of it from the 


ſides of a ſtone trough placed near 


* upon the high road, and 
always 
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always kept full of water for the 
Horſes. I put a good deal of this 
ſubſtance in a jar holding a gallon 
of pump- water, and inverted it in 
an earthen pan, In a week's time 
I found about 1: pint of very fine 
dephlogiſticated air collected in the 
jar, which ſurpaſſed in purity the 
air obtained in another jar from the 
green matter generated by itſelf, 
See experiment 100. e 
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tu planting trees for rendering the air 
20 Holeſomer, it ſeems not to be quite 
inay erent what kind of trees are : 
made uſe of. j 


AFTER what is already ſaid 
on the ſubject, there will be no 
doubt left, that vegetables have a 
remarkable ſhare in cleanſing and 
purifying our atmoſphere. But as 
it {ſeems to follow from my experi- 
ments, that ſome trees yield by the 
day a purer dephlogitticated air than 
others, and that ſome ſeem to be 
leſs diſpoſed to infect common air 
by night, it can ſcarce be conſidered 
as a matter entirely indifferent what 
kind of trees ought to be planted; 

. if 


1 


if the ſalubrity of the air was the 


chief object of ſuch a plantation. 


I made ſome experiments for this 


purpoſe, of which a few are placed 
in the ſecond part of this book. But 


Jam far from thinking myſelf in- 


titled to decide any thing upon this 
head; the more, becauſe all trees 


co-operate to the. ſame end, and 
becauſe the ceconomical advantage 
ariſing from the preference of one 


ſort of tree above another may be 
thought to over-balance the ſmall 
advantage to be derived from its {us 


periority in rendering the air purer. 
I muſt content myſelf with the diſ- 


covery of the fact, and leave the 


reſt to others, who, by farther and 


more deciſive experiments, may have 
a better right to decide ſomething 


upon this head than J Cali as 7 
pretend to. 
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SECTION XXIV, 


The largeſt and the more perfect? 
leaves yield more and purer deph- 
Togiſticated air, than thoſe which 
are not yet full grown. g 
NOTHING ſeems to me a more 
convincing proof that the elabora- 
tion of dephlogiſticated air is an 
effect of a kind of vital motion in 
the texture of the leaves, than that 
young leaves, not yet grown to 
their natural ſize, yield their air- 
bubbles flower and leſs in bulk, 
and that the air yielded by full- 
grown leaves ſurpaſſes in purity 
that which is obtained from leaves 
not yet come to perfection. 

1 if 
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It is an amuſing ſight to obſerys 


in a jar full of pump-water the ex: 
tremity of a branch of a vine, which 
contains leaves of diſſerent ages 
from the matureſt to thoſe which 


only begin to unfold themſelves. 


The air- bubbles make firſt their 
appearance upon the old leaves, 


then upon thoſe that follow, and 


laſt of all on the new- born ones. 
The ſame proportion takes place alſs 


in the ſize. of the bubbles; the 


largeſt or oldeſt leaves having al- 


ways the largeſt bubbles, and theres 


fore yielding far the greateſt quan- 
tity of dephlogiſticated air. 


As it ſeems to be almoſt a con- 


ſtant rule, that the leaves which 
yield the greateſt quantity of air; 
yield alſo the pureſt ; the ſame 


rule alſo takes place in the old and 


new leaves. The young leaves 
ſeem 


7 


v 


E 
ſeem not to have their organization 
compleated for the office to which 
they are deſtined; and therefore 
they are not yet able to elaborate 
ſo much nor ſo good dephlogiſtica- 
ted air as the old ones. The expe- 


riment 122 and 123 ſeem to be de- 


ciſive in this reſpect. 
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Nong oh the diminution of the bulk of 


nitrous air is believed to be an un- 
queſtionable teſt of the goodneſs of 
any dir, yet, it muſt be allowed, 
that in ſome kinds of airs his tefs 
may fait. 


AFTER having tried à great 
variety of airs myſelf, and after 
H _ having 
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havin g ſeen many more tried by 


Abbe Fontana, I no longer made the 


leaſt doubt, but the diſcovery of 
Dr. Prieſtley in judging of the ex- 
act degree of goodneſs of any air 


was without any exception. But, 


as I was reſolved to abſtain as much 
as poſſible from all analogical con- 


cluſions, without they were ſup- 


ported by direct experiments, I tried 
every air I could find, not only by 
the nitrous teſt, but alfo by the 


flame of a candle, without, how- 


ever, harbouring any miſtruſt in the 
already adopted manner of examin- 


ing the degree of goodneſs of them. 


I had alread y been convinced, 
that inflammable air was made ex-· 


ploſive 3 in a few hours when expoſed 


in the ſun with any plant, though 
I ſometimes found it, by the nitrous 
teſt, ſo much corrected As to ap- 

. proach 


So 
proach near to the goodneſs of 
common air. This gave me ſome 


ſuſpicion, that this inflammable air 
might be ſuſceptible of a ſtill more 


remarkable correction or purifica- 


tion, at leaſt in appearance, with - 
out loſing its exploſive quality, _ 

On purpoſe to diſcover the whole, 
I left ſome inflammable air upon 
per/icaria, and ſome upon wallnut 
leaves, during forty-eight hours, 
keeping the Jars ORE in the 
open air. 

I tried firſt the air of the jar in 
which the wallnut leaves were, in 
the manner familiar to Dr. Prieſtley 
and in that of A. Fontana; and re- 
peated each trial twice with the ſame 
reſult. I found the air by both 
theſe methods to exhibit all the ap- 
pearance of air, ſuperior 3 in quality 
to common air; as may be ſeen in 

H 2 experi- 


Ep 


experiments 110, 111. 113, IT4, 


and 115; and yet J found this very 
air to explode with ſuch a loud re- 


port, even in a cylindrical jar, that 
my ſervant, who kept the glaſs in 
his hands, thought it was abſolute- 
ly broken. This event gave me no 
ſmall concern for a method of try- 


ing the goodneſs of airs, which! 


| had already conſidered as infallible. 
However, I had ſtill ſome hopes left 
that I hid committed ſome blunder 
in this experiment; and very 
luckily 1 had ſtill at hand the 
jar which contained the per/icaria 
uren with the inflammable air; 
but] was ſorry to find that my ſuſ- 
picion was but too well grounded; 
for this air gave, by two different 
trials, the following reſult: one 
meaſure of it with one of nitrous 
air occupied 0.95; and with two 

meaſures 


„ 
meaſures of nitrous air 1.92; by 
A. Fontana's method it gave 1 0, 
1.96, 2.95; and thus it did appear 
by theſe trials to ſurpaſs far in good- 
neſs the common air; and yet it 
exploded at the flame of a candle 
with an uncommon loud report. 
See experiments 110 and 111. 
There remained ſtill one experi- 
ment to be tried with this air, v/2. 
to put a living animal in it. I Was 


5 ſorry to have ſpent the moſt part 
Jos this air, ſo as not to have enough 
Y of it left for this trial. However, 
„l was reſolved to puſh the experi- 
1. ment farther, and to let the inflam- 
| dq: mable air ſtand a longer while up- 
1 on the plants, before it was to be 


employed for the different trials, 
and principally before an animal 
ſhould be put in it. Some entire 
plants of per/icaria urens were put 

H 3 -- 
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the jar. 
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U 
in-a gallon jar full of water, and ag 
much ſtrong inflammable air was 
let up as to fill above one third of 
I left it in the garden 
during fix days, when 1 found, to 
my ſurprize, that it was very far 
from being corrected ; for one mea- 
Fare of it, with one of nitrous air, 
occupied 1.80 ; it gave the follow- 
ing reſult by Abbe Fontana's me- 
thod, 2.58, 3.58 : 
three weeks old, died in it in the 
ſpace of one minute. 
This reſult, ſo different from the 
former, greatly puzzled me, and 
reſtored my hope that the nitrous 
teſt was without exception, and that 
I muſt have committed ſome error 
in the former experiment. 
1 was, however, far from giving 
up entirely my ſuſpicion of the 
failure of the nitrous teſt. 


102 A 


a chicken, near 


F a6 3 
ſolved to repeat the experiment a- 


gain, with all poſſible attention; 1 


had ſtill half a pint left of the in- 
flammable air, which had been dy- 
ring ſix days upon the per/icaria urens 
without being much mended, See 
exp. 112. I put a freſh plant of 
muſtard in a jar filled with water, and 
let up this inflammable air in the jar, 
ſo that the plant was in contact with 
the air. I placed it in the garden 
on a Saturday at twelve o'clock. I 
tried this air the next day between 
one and two in the afternoon, and 
found it by the nitrous teſt ſo much 
mended, that it appeared better than 


common air, and yet it exploded 


with a loud report by the approach 
of a candle, I replaced the jar again 
in the garden, and put the ſame air 


again to the nitrous teſt on the Mon- 


day following, when it appeared to 
„ be 
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be far ſuperior to the atmoſperic air, 


for one 'meaſure of it, with one of 
nitrous air, occupied ©.y6; and 
yet it exploded as ſtrongly as before. 


I replaced it again in the garden 
during tour hours more, when it 


appeared to be {till farther improved 
by the nitrous teſt, without loſing, 
however, in the leaſt, its exploſive 
nature. See experiment 115. 

I had alſo on the ſame Saturday 


put tome plants of perficaria urens 


with their roots in a jar full of water, 
and let up two pints of ſtrong in- 


flammable air. I found this ait on 


Sunday, after the jar had been 24 
hours in the garden, ſo much cor- 
rected, that it approached to the 


goodneſs of common air by the ni- 
trous teſt, though it exploded with 
A loud report. I replaced the jar 


again in the garden, and again ex- 
3 amined 
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E 
amined the air on Monday between 
one and two o' clock, when it ap- 
peared, by the nitrous teſt, about as 
good as common air; and yet it 


had not loſt its exploſive quality. 


After this, I replaced the jar as be- 
fore, in the garden, and put the 
fame air again to the teſt between 
four and five in the afternoon of 
the ſame day, when it appeared to 
be better than common air, without 
having loſt its exploſive force. 
There remained now nothing more 
to be done, than to try the effect of 
this air upon a living animal. I 
placed a lively chicken, three weeks 


old, in a jar filled with this air: it 


grew ſick directly, and was in fix 
minutes near dying, when I took it 


out quite motionleis. It remained 
in the open air during ſeveral mi- 
nutes in a dying condition, after 
which it gradually recovered: 


I was 


[ 26s } 


I was now thoroughly convinced, 
that the nitrous teſt failed entirely 
in ſhewing the degree of ſalubrity 
of this air ; for it appeared by this 
method to be nearly dephlogiſticated 
air, and yet it was {till a true poi- 

fonous air x. 
I I was indeed very ary to find 
this failure in a method fo well ad- 
apted for the exploration of atmo- 
ſpheric air. But I am very far 
from thinking that this exception 
diminiſnes in any way the real value 
of the important diſcovery, that 
Nitrous air diminiſhes reſpirable air 
in the proportion to its ſalubrity. For 
this teſt holds good in atmoſpheric 
air, which 1s the chief object « of our 


experiments, 
8 E C- 


w ws this air owe its explore nature to the dephlo- 
giſticated air oozing out of the plant! ? But this very 


air becomes alſo exploſive, e it ſtands with, a 
T plant 
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SECTION XXVI. 


Air is one of the mol changeable ſub 
jgances in nature, and appearing 
under very different forms and 

qualities from a variety of cauſes. 


THE air of our atmoſphere 1s 
ſeldom during a whole day of the 
ſame quality. Its degree of whole- 
ſomeneſs is perhaps not leſs fubject 


to variations than its weight and its 


degree of heat and cold. The ba- 
rometer indicates the firſt, and the 
thermometer the other. But thoſe 
two inſtruments ſeem to have no 


relation to the more or leſs purity 


of the atmoſphere, or the more or 
leſs fitneſs of the air for the uſe of 
reſpiration. 


plant during the night, when the plants yield but a 
very ſmall quantity of bad air. So that it rather ap- 
pears to be changed by the plant in a kind of fimple 


Exploſive air, or a true fulminating air, the "0p yet 
diſcoyered, as far as I know, | 


The 
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The invention of af Eudiometer, 
or of an inſtrument or contrivance, 
by which the degree of purity 
of the common air, or its fit- 
neſs for reſpiration, or rather its 
wholeſomeneſs, can be inveſtigated 
Juſt as well as its weight, and its de- 
gree of heat and cold, 1s perhaps 
one of the moſt extraordinary in- 
ventions which ever was made. 
We owe this important diſcovery. 
to the Rev. Dr. Prieſtley, He found 
that nitrous air has the ſingular pro- 
perty of diminiſhing, or of being 
diminiſhed by, common air in pro- 
portion to its goodneſs; or that the 
bulk of the two airs joined together 
contracts itſelf in a ſo much the 
Narrower ſpace, as the common air 
is better, purer, or more fit for re- 
ſpiration. It will ſoon appear to 
what a conſiderable degree of accu- 
racy 


. av 

racy the Abbe Fontana has brought 
this truly great diſcovery. 5 

We have now in our hands the 
means of judging, not only of the 
degree of goodneſs of the common 
air upon the ſpot, but we may with 
as much eaſe alſo judge of the qua- 
lity of the air of any country, by 
ſending the air of it in cloſe bottles. 


But as the air upon the ſame ſpot 


undergoes itſelf continual changes, 
we can but very ſeldom expect an 
accurate agreement of two experi- 
ments, unleſs made at the ſame 
time, or unleſs a quantity of the 
ſame air be ſhut up in a bottle ſuf- 
ficient for different experiments. 
Until accurate inſtruments fit for 
ſuch purpoſes are generally known, 
and employed with all the attention. 
required, we ſhall not be able to 
e of that degree of goodneſs 
which 


1 

which the air poſſeſſes for the moſk 
part of the year in a country, and 
thus to determine the advantages 
which would arrive to our conſti- 
tution, in ſpending our lives in one 
country rather than in another, on 
_ purpoſe to preſerve a good ſtate of 
health, to cure particular diſeaſes 
which require a pure air, or to pro- 
tract our exiſtence in this world in | 
particular bodily diſpoſitions. We 
muſt as yet. content ourſelves with 

the amuſement of the experiment. 
The continual changes which I 
obſerved in the atmoſphere daily, 
by trying its conſtitution, convinced 
me of the too precipitate judgment 
of ſome philoſophers, who, though 
furniſhed with but indifferent in- 
ſtruments, have begun already to 
afſert the degree of goodneſs of 
certain Places, by one or two obſer- 
vations 
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vations made in the time they paſſed 
through ſuch a place. But I muſt 
leave the diſcuffion of this matter 


to my reſpectable friend Abbe Fon» 


tana, who, in my opinion, has caſt 
a great light upon this important 


| ſubject; and intends ſoon to pub- 


liſh his obſervations on this head. 
I will add only ſome further reflec- 
tions upon the changeableneſs of 
air, its Proteus-like and metapho- | 
rical nature, 

Since the experiments of the 


Rev. Dr. Hales, we know that air 


enters the compoſition -of bodies, 


| and even ferves as a kind of cement 


for the. ſtronger coheſion of the 


conſtituent particles of a ſolid body. 


By this it ſeems that air may become 
itſelf a ſolid body, as it conſtitutes 
ſuch a conſiderable part of ſome 


| n bodies, ſuch as are, for 


T 2k J 

inſtance, vegetables, calcarious ſtotis I , 
nitre, &c. That a fluid body may 
become a ſolid, is nothing extraor- ſÞ ; 
dinary ; we ſee that water becomes 
l 

n 

F 


as ſolid as a ſtone, and remains ſo, 
in a place ſufficiently cold. There 
are perhaps in the world no ſub. 
ſtances which are by their nature WW ;; 
Fuid : for all ſubſtances yet found WM + 
may be, by different operations, i 
principally by a ſufficient degree of f. 
| heat, rendered fluid; and all fluids 
may be changed into ſolid bodies i; 
by applying to them a ſufficient W + 
degree of cold. Mercury itſelf was WW 1; 
rendered as malleable as any other f 
metal, by Profeſſor Brown at St. Pe- N n. 
terſburg, by a very great degree of g 
Cold. e | P: 
Since that kind of air is known, Wl ta 
which goes now under the name b. 
of fixed air, and which Yan Hel. Nas 
f | monty 


E 
ont, called Gas Sehre, it Et 
been imagined by many, that dif- 
ferent vegetables contain almoſt no- 
thing but fixed air, becauſe they ſaw 
that as ſoon as they began to fer- 
ment they emitted really fixed air. 
But if from this we conclude that 
this very ſame vegetable contained 
this fixed air, as ſuch, concealed in 
its ſubſtance, and exiſting there, as 
it were in a concentrated or com- 
preſſed ſtate, almoſt as common air 
is in a condenſing engine before the 
fermentation began, we may poſſi- 
bly make an erroneous concluſion; 
tor it may be that this vegetable did 
not contain more fixed air as ſuch 
than inflammable air; but that a 
part of the ſubſtance of the vege- 
table has undergone ſuch a change 
by the action of the fermentation 
as to become what is now called 

1 fixed 


. 


fixed air, but what it was very far 


from being before the fermentation. 
That this may be the caſe I was in- 
duced to ſuſpect by the following 
experiments: I ſqueezed the air out 
of different vegetables, keeping them 
under water, ſuch as malva, potatoe- 


plant, hyoſcyamus, apples, &c. I 


expected to find the moſt part of 


this air fixed air: but I was much} 


diſappointed ; for this air was not 
diminiſhable by ſhaking it in water, 
By examining it in another way, | 
found that the flame of a wax-taper 
would grow dim in it, and that it 
was only ſomewhat inferior in qua- 
lity to common air; for one meaſure 
of this air drawn from an apple, 
with one of nitrous air, occupied 
1. 24; and that expreſſed from the 
leaves of hyoſcyamus occupied 1. 25. 
The air expreſſed from malva and 

potatoe- 


| tri 


te 


tat 
the 


Ve] 


E 


potatoe- plants appeared to be ſome- 


what better. This air is undoubt- 


edly the very air of the vegetable 
unaltered. I placed all thoſe vege- 
tables ſeparately near the fire in 
water, and by examining the air 
diſengaged from them I found it 
to be of a much worſe quality than 
that which I obtained by ſqueezing; 
and by trying the air extracted from 
them by actual ebullition, I found it 
to be poiſonous, and to extinguiſh 
flame. The air from an apple ob- 
tained by boiling was ſo bad, that 
one meaſure of it with one of ni- 


| trous air occupied 1.71. Now theſe 
very plants, placed in the ſame wa- 


ter in the ſun-ſhine, yield very fine 
dephlogitticated air, and by fermen- 
tation they yield fixed air. Is it 
therefore not probable, that the 
very air contained in the plant in 

LS its 


3 
its natural ſtate was really an air 
approaching in quality to common 
air; and that the heat of the ebul- 
lition had changed this very air into 
Phlogiſticated air, in the ſame way 
as the act of fermentation changes 
it into fixed air, the light of the ſun 
into fine dephlogiſticated air, the 
digeſtion in the ſtomach and the 
inteſtines of an animal (a great deal 
of the air contained in the inteſtines, 
and all that from which we eaſe 
ourſelves by the rectum, is pure 
inflammable air) and actual fire ap- 
plied to it into inflammable air, and 
the obſcurity of the night into an- 
other kind of truly poiſonous air ? 
Could it be ſaid with any degree of 
probability, that one and the ſame dc 
vegetable contains theſe ſix kinds of 
of air, ſo different in their nature, ¶ co 
and even contrary to one another! ¶ ca 
5 135 


E 
Is it not more reaſonable to ſay that 
vegetables contain an air, or by 
whatever name you will pleaſe to 
call it, which by undergoing dif- 
ferent operations changes into dif- 
ferent ſorts of air? 
Whoever therefore ſays, that ſuch 
or ſuch ſubſtance contains ſuch or 
ſuch air, becauſe. he extracts ſuch 
air from it by the action of fire, by 
fermentation, or by any other means, 
| may ſpeak 0 
Nitrous acid, or ſpirit of nitre, 
yields nothing but nitrous air when 
it is poured upon mercury, copper, 
iron, &c.; but, when it is mixed with 
iron filings in a very diluted ſtate, it 
gives, by the aſſiſtance of a mo- 
derate degree of heat, a mixture 
of different airs, partly fixed, partly 
common air, and partly phlogiſti- 
cated air, (which experiment I ſaw 
3 


t ann } 


at Abbe Fontana's). When this 
very acid is joined to ſome -earthy 


ſubſtance, or to a vegetable alkaline 


ſalt (with which it conſtitutes nitre), 


it yields by the action of the fire 
nothing but pure dephlogiſticated 
air, in ſuch abundance, that the 
quantity of it is equal to about 
eight hundred times the bulk of | 
the nitre, as Abbe Fontana found. 
Such-like tranſmutations which 
air ſeems to undergo are every 
where obvious in nature. All bo- 
dies upon our earth, or almoſt all, 
undergo continually ſome alterati- 
ons, and at laſt deviate entirely from 
what they were before. The plant 


which affords us the moſt whole- 


ſome food is perhaps the next to 


another which draws out of the 


ſame ſpot of ground a poiſonous 
juice. The food by which a viper 
| | | lives 
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lives changes within his body into 
a ſubſtance which has nothing de- 
leterious in itſelf, but in one place 
of its body a moſt virulent poiſon 
is elaborated from it. The ſame 
juice which the root of a tree pumps 
from the earth is changed into va- 
rious fruits, very different in taſte 
and qualities, if different ſort of 
fruits are grafted upon it. An ani- 
mal body becomes a manure for 


plants by corruption; it changes 


thus in the ſubſtance of a vegetable; | 
this, being burnt, changes into 
aſhes ; which, by the action of the 


ſame fire, and by the addition of 


ſome ſand and ſome calx of lead, 
changes into fine tranſparent glaſs. 
Thus what is now a part of our 
body may become in a ſhort time a 


part of a pot or bottle. 


Ig ©: 


s and } 
The three mineral acids them: 
felves may poſſibly be but one, 
and the ſame acid modified by ſome 
particular addition, which time may 


diſcover, to ſeparate and thus to 


change marine acid into nitrous acid, 
c. Some eminent chymiſts have 
already aſſerted this as their opi- 
nion. More or leſs. phlogiſton in 
one acid than in another may make 
the one quite different in nature 
from the other. Common air im- 
pregnated with phlogiſton makes a 
poiſonous air; and common air, 
deprived of it, makes dephlogiſti- 
cated air; in the one an animal 
dies in a little time; in the other 
it lives four or five times longer 
than in common air. Vitriolic acid 
extracts from iron its phlogiſton, 
and allows it to impregnate the air 
diſengaged in the act of ſolution. 

Nitrous 


| | -28n J} 

Nitrous acid diſengages alſo the 
phlogiſton from the iron, but does 
not allow it to paſs in the air diſen- 
gaged from it, ſo as to make it in- 
flammable. It ſeems to keep this 
| phlogiſtan to itſelf; for it is, after 
the ſolution, no tl to be found 
in the diſſolved iron, when precipi- 
tated in the form of ochre ; but the 
{ame ſpirit of nitre, when diſſol ving 
iron in a very diluted ſtate, leaves 
the moſt part of the phlogiſton with 
the metal, and riſes in the form of 
partly fixed air, common air, and 
what is called phlogiſticated air, as 
was ſaid above; and by this method 
iron may be reduced to the moſt 
impalpable powder, all obedient to 

the magnet, which is a method of 
making Atbiops Martialis of great 
importance for medical uſes, and 
Was diſcovered by an 3 of 
Paris. 
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. 
paris. Vitriolic acid e from 
calcareous earth, fixed air, and from 
 fome kinds of ſparrs an air of a 
wonderful quality, corroding glaſs 
itſelf, which ſeems to be almoſt an 
incorruptible ſubſtance, and reduc- 
ing it into duſt by its contact only; 
and this air, ſo active upon glaſs, is 


by the firſt approach of water im- 


mediately reduced again into the 
form of the ſtone out of which it 
was extracted,” ' 

Conſidering all what is ; aid be⸗ 
fore, L incline much to the opinion, 
that the various kinds of air extracted 
from the different bodies owe, for 


a great part, their ſpecific nature to 
the tranſmutation which they un- 
dergo in the operation by which 


they are obtained; - and that they 


cannot, at leaſt not all, be ſaid to 
Exiſt in the body i in a ; contracted 


Rat 
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| ftate with more propriety than 
that glaſs exiſts actually in our 
body, becauſe, by the action of 
fire, our body may be changed in 
a conſtituent part of that ſubſtance; 
and that fat exiſts in graſs and other 
vegetables, becauſe in the organs of 
an animal feeding upon theſe herbs 
they are partly changed into fat. 


| Thus, when we feed upon vegeta-. 


bles, we do not in reality take in 
fixed air, exiſting as ſuch in the ſub- 
ſtance of that food, and only let looſe 
or extricated in our bowels; but it is 
more probable, that ſuch food, un- 
| dergoing in our ſtomach and inteſ- 
tines a kind of fermentation, yields 
really fixed air, not extricated, but 
generated by the act of fermentation. 
As we have ſeen now, that com- 
mon air is far from being an un- 
alterable fluid, only to be changed 
by 


[ 124 ] 
by the addition of ſomething, or 
by becoming deprived of ſomething 
_ extraneous to its own original ſim- 
ple nature; we can no more be 
ſurprized to find, that the conſtitu- 
tion of the atmoſphere remains ſel- 
dom a whole day the ſame, and that 
the degree of ſalubrity is continually 


changing. Indeed, in the courſe of 


three months, which I ſpent in my 
ſolitary retirement, I ſcarce found 
the degree of ſalubrity of the com- 
mon air juſt the ſame during two 
days. 5 iin 
Thoſe who are not yet a0 ai 
with the accurateneſs of Abbe Fon- 
tana's new Eudiometer, will be much 
inclined to believe, that the appear- 
ance of ſuch continual variations 
is more owing to the imperfection 
of the method of exploring the air, 
than to the real changes happening 
| in 
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in our element: and, indeed, I was 
much of that opinion, till Abbe 


Fontana convinced me of my error; 


for, by keeping a bottle full of air 


taken from the atmoſphere at the 
ſame time, the conſtitution of it is 
explored and accurately regiſtered 


and examining ſome time afterwards 
this very air, cloſely ſhut up in a 
bottle, you find the reſult of the 
trial to correſpond exactly with the 
reſult of that which was made at 


the time when the air was taken 


from the atmoſphere, and by no 
means conform with the reſult of 


| the trial inſtituted with the com- 


mon air of the day, unleſs it ſhould 
happen that the conſtitution of the 


atmoſphere was juſt the ſame at 


both times. IL take this to be a 


demonſtrative proof of the excel- 
lence of this method, as well as of 


the 


h 
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the erroneous judgement which any 

body might form of the accurate 
degree of goodneſs of the air of any 
given place, by examining it once 
or twice with nitrous air, principally 
if the obſervator is not in poſſeſſion 
of an accurate inſtrument for making 
ſuch an obſervation, or if he has not 
obſerved to the greateſt nicety all 


the manoeuvres in the time of mak- | 


ing the experiment. 

It would be a difficult taſk to 
-diſcover as yet the true cauſes of 
that continual fluctuation in the 
degree of ſalubrity of the air in 
the ſame place. But it ſeems to 
me not improbable, that this incon- 
ſtancy is to be attributed in general 
to the natural changeableneſs of 
the air itſelf, by which it under- 
goes, continual alterations from 2 
variety of cauſes, of which a great 
5 number 


Gn od C Py, ww 


1 1 


number are per haps not to be 5 5 


traced by human ſagacity; and, in- 


deed, if the air of a vegetable is 
from the nature of common air, or 
air approaching it, changed into 
true poiſonous air, by applying only 
heat to it, as I have faid already, 
and that ſome more or leſs light 
to which a plant is expoſed changes 
its natural air into the. moſt ſalu- 
brious or the moſt poiſonous air, 
may it not be ſuſpected, with ſome 
degree of reaſon, that a great va- 
riety of cauſes, which have been 
till now overlooked, and which vary 
themſelves continually, may bring; 
on a very material alteration in our 
atmoſphere, ſuch as, for inſtance, 
heat and cold, dryneſs and moiſture, 
light and obſcurity, which I have 
already demonſtrated to affect the 
operation of vegetables: upon the 

6 > 


1 
air, winds blowin g from different 
quarters, and conveying airs of dif. 
ferent qualities, from diſtant coun. 
tries, and many other operations of 
nature, unnoticed as yet? i 
Water itſelf, one of the fi impleſt 
and the moſt unalterable ſubſtances 
known, ſeems to be chan geable 


into dephlogiſticated air, or at leaſt | 


to contain ſome things which may 
be transformed into this air by 
the influence of the day-light ; fot 


the green vegetable ſubſtance, which 


ſerves as a kind of laboratory, in 
which this ſalubrious air is prodriced, 
is formed from the water itſelf, 
Abbe Fontana made a great many 
experiments tending to examine the 
air extracted from different waters 
by heat. I was preſent at theſe 
experiments in the ſummer of 1777. 
being then at Paris. He extracted 
5 - "_ 


(239 ] 
from water of the Seine, and of the 
aqueduct of Arcueil, an air” better 
than common air, Which was a ſtep 
towards the diſcbbery of Nil} better 
air from ſimple water, by ſotme other 
way not yet hit upon. T heſe 1 in- 
tereſting experiments are printed in 
the "Fournal' de P- ie 1 50 de - THONG 
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AB our ibodidsi ba e ntinu⸗ 
dy a Watery liquid, either in an 
inviſible way by what is called in- 
Gb perſpiration, / or by way of 

K To ſweat, 
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ſweat, ſo à quantity of air ſeems 


to iſſue continually from the Pores 
of our ſkin. This is eaſily te be 
obſerved in a cold or warm bath, 
in which we may clearly ſee whole 
bubbles of this air riſing upon the 
ſkin, and at laſt riſe to the top of 
the water. By plunging the hand 
and arm even in cold water, we 

may immediately obſerve a large 
number of thoſe bubbles every 
where: and they are the more ap. 
parent when the ſkin is thoroughly 
dry before the part is plunged in 
to the water; and much more ſo 
when it is plunged cps W 
to it. 


all the air contained in thoſe bub- 
bles, which appear upon the ſkin, 
when a part of our body thoroughly 


dry is on a ſudden plunged under 


'} | | the 


{ . 5 . 


It is however to be berves that 
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the ſurface of the water, is not 5 


ſuch as really iſſues out of the 
pores; for, as our ſkin is always 
covered with ſome unctuous matter 
which ſeems to repel water, the 
ſudden immerſion does not allow 
the water to Chace before it all the 
air ſticking, as it were, to the ſkin, 
but a good deal of it is left 1908 
it, and forms partly theſe large 
dubbles. This ſeems to be the 
more probable, as particularly thoſe 
places to which theſe bubbles ad- 
here are found quite dry, if ob- 


| ſerved attentively, when the part is 


withdrawn out of the water. But 
theſe very bubbles are in all proba- 
bility alſo partly owing to air oozing 
out of the ſkin; for, if they were 
nothing but atmoſpheric air, they 
would not increaſe in ſize in cold 
Water, but become ſmaller by con- | 
K 2 denſation : : 
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denſation: now they increaſe eve 

to a very large ſize in the my 
water, and at laſt detach themſelves 
from the ſkin. A warm bath 18 
not very proper to obtain the. air 
oozing out of our ſkin. Water 
having been warmed has loſt a good 
| deal of the air naturally contained 
in it, and thus is very apt to abſorb 
the air oozing out of the ſkin. The 
beft water for this purpoſe i iS pump- 
water freth drawn. e 

If we keep our arm, or wag! other 
part of the body, under water, and 
rub off all the air bubbles ſticking 
to the ſkin, we hall ſee in a little 
while ' a great many ſmall ones 
ſucceed. But the eaſieſt way to 
convince one's ſelf of the continual 
oozing out of air from our kin, is 
to Tub the ſkin with the edge of an 


inverted. Saal full of water, and 
__ = long 


E 
long enough to keep a good part of 
it above the ſurface of the water in 
the time the brim of it is Aiding 
under water over the ſkin. In this 
way one may ſee an immenſe num- 
ber of very minute bubbles - riſe 
continually to the top of the water 
in the inverted glaſs, and gather 
in larger bubbles at the top. By 
this method 1 collected, in a little 
time, from my arms, a meaſure of 
this air, which ſeemed to be partly 
fixed air, as it was ſomewhat ab- 


ſorbed by the water; at leaſt, E 


thought to find the maſs of it al- 
ways leſs than it was before. This 


air put to the nitrous teſt was found 


far from being good reſpirable air; 
for one meaſure of it, with one of 

nitrous air occupied, 1. 46. 
I took a quantity of air in 
like manner from the arms of a 
3 healthy 
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s an 3 
healthy perſon, 19 years old, and 4 
found one meaſure of it and one of | 
Nitrous air to OCCUPY. 1. 845 3 Which f 
convinced me that the air evaPorat- 
ing from the ſkin of young people 
is not purer than that emitted from 
the ſkin of people more advanced 
in years; and that if there ſhould 
be any advantage for old people to 
ſleep in the ſame bed with young | 
| ones, as. ſome imagine, it cannot 
likely be owing to their perſpiring 
a better and wholeſomer air from 
their ſkin. It is a very erroneous 
opinion, and even tending to do 
material miſchief, that the air of a 
room, in which a great number. of 
young people have been ſhut up, 
as in ſchools, is become very whole- 
ſome for old people to breathe. in. 
I have ſeen ſchool-maſters ſo ſtrong- 
ly prejudiced with this notion, that 
1 — 
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they even would not allow the win- 
dows of the ſchool to be opened, for 
fear that the young air, as they 


called it, of the ſchool-boys ſhould 
eſcape; thinking that breathing this 
infectious and truly noxious EVapo- 


ration would prolon, 2 their own 


life. 
As I found that the bubbles ap- 


pearing upon the ſkin, when a part 
of our body is plunged under water, 
are ſo much the larger as the part ; 


is put the more precipitately in the 
fluid, I could ſcarce doubt but the 
air gathered from .theſe large bub- 


bles muſt be for a great part atmo- 


ſpheric air, which could not ſo 
quickly detach itſelf from the ſkin 
by the ſuddenneſs of the immer- 
ſion; and I expected, therefore, that 
this air would give by the nitrous 
teſt à better appearance than that 

K 4 gathered 
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gathered from the ſmall bubbles 
ſcraped, from. the ſkin by the edge 


f of A glaſs, 2 gathered from another ;- 


young and healthy perſon the air 
of the large bubbles found. upon 
the ſkin, by plunging the arm ſud- 
denly under the water. And I found 
it approaching more to the nature 
of common air, though a candle 
could not have burned in it, nor 
an animal breathe in it without 
anxiety 3 ; for one meaſure of it 
with one of nitrous air occupied 
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_ excuſe in me a ſmall degree of 
vanity, in flattering myſelf with hav- 


ing diſcovered a law of nature hi- 


therto entirely unknown, and bid 


till now behind the ſcreen of that 
awful darkneſs which overcaſts our 


earth during the time it withdraws 
its ſurface from the direct influence 
of that all-reviving luminary, the 
ſun. < | | p 

I flatter myſelf allo to have put 
beyond all doubt, that the vegeta- 


bles have a remarkable ſhare in 
keeping up the falubrity of our at- 
moſphere, by imbibir.s thoſe ſeptic, 
noxious, and phlogittic particles, 
which were communicated to it by 
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the breathing of ſo many animals t 
which inhabit the ſurface of the [ 


earth, and by many other cauſes ; 

as well as by pouring down a moſt 

| beneficial ſhower of purified or de- 
phlogiſticated air, which, diffuſing 
itſelf through the maſs of common 
air, counteracts the general cauſes, 
tending to contaminate our atmo- 

ſphere, and to render it unfit for 
the uſe of reſpiration. I was lucky MW 
enough to diſcover that the vegeta- tl 
tion itſelf of the plants has nothing 8 
to do with the cleanſing our atmo- ſe 
ſphere ; but that this great work is ir 
operated by the influence of the V 
ſun's light, exciting and keeping up ot 
the vital and inteſtine motion of de 
theſe numberleſs fans, which the ul 
molt part of plants diſplay at once, 1s 
juſt at the time when the general, (| 
tendency | ® 
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tendency to corruption is increaſed 
by the increaſe of heat. 


Though we are too much accuſ- 


tomed to look upon the moſt obvi- 
ous operations of nature with a kind 
of unconcern and indifference, ſuch 


as, for inſtance, the vegetation of | 


plants; yet we cannot look with ſo 
much indifference upon the final 


cauſes of thoſe every.where obvious 
ſcenes when we diſcover them ; for 


they do not ſo much affect the or- 


gans of our ſight and other external 


ſenſes, as they do our underſtand- 


ing, our reaſon, our judgment; by 


which only we are ſuperior to all 


other living animals. The conſi- 
deration of final cauſes gives us to 


underſtand that this great univerſe 


is not the offspring of chance, not 


co val with the beginning of time, 
or of an eternal origin; but that it 
N has 
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Has been made by an omnipotent 


Being, who, by giving it exiſtence, 
has, at the ſame time, endowed it 


with moſt wonderful qualities and 


powers, continually in action, and 
tending with an aſtoniſhing. Har- 
mony to one general end, me Pre- 
ſervation of the whole. 
An upright mind, averſe to that 
manner of living which induces 
many to wiſh, rather than really to 
believe, that this world is not ſu- 


perintended by an intelligent Being, 


takes delight in finding out thoſe 
deep deſigns, which, by their ob- 

vious'tendency to promote the pre- 
ſervation of the whole, inſpire him 
with that awful reverence we owe 
to the Supreme Cauſe of every thing, 
and fill him with that conſoling 
expectation, that the only being up- 
on earth cipübleöf true reaſon, and 
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De 


in bis W DEI wor ks, and of con 
templaking him in ac loratian,, may 
expect not 34 be entirely agnihi- 
lated after his body, 3 Js; returned into 


duſt, out of. ; Shieh it took its ori- 


ene, 


in. 67 i ofy 74 
, But to come "Pack from this. di- 
grefſion_ to the purpoſe, let us con- 
ſider how much the real, Kae 
| drawn from nature, itſelf are gon- 
cordant with the theory. deduced 
from 1 my experiments. If the Jeaves 
of vegetables have. really a conſi- 
derable ſhare in cleanſin g the at- 
moſphere, it muſt happen, that the 


time, hen our common air is the 


, % £F*® Fx 


ter; I „ in the ſummer, the — 9 
are in their greateſt vigour; ;..and 
in the middle of the winter the 
cauſes of general « corru ption are the 

moſt 


t 142 1 


| moſt checked by the cold. 


Now 


this is juſt what happens. As ſoon 


as in the advanced autumn the 
leaves begin to wither and to fall, 
and to contribute even ſomewhat 
themſelves to contaminate the air 
by their corruption, the degree of 
purity of the atmoſphere is really 
leſs than it was during the time of 
the ſummer; and this atmoſphere 
does not return to its former good 
quality till the winter is ſet i in, and 


till the remaining tendency to cor- 


ruption is checked by the increaſe 
of cold. In the ſpring, when the 
fun begins to | promote. ſomewhat 
without havin g yet e ene 
upon the vegetables to make them 
diſplay their leaves, the common 
air begins to be leſs fit for reſpira- 
tion, till it returns again to its for- 
* mer 
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I 
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mer purity as ſoon as the leaves are 
produced. And this is what Abbé 
Tontana found to 1 a ene 


fact. 
If had more littre; I ſhould be 
inclined to expatiate in a wide and 


open field of reflections, which pre- 


ſent themſelves to my mind, and to 
draw all the conſequences which 
ſeem to flow, as from a fountain- 
head, from the already mentioned 
obſervations. _ 

Is it not probable, that thoſe wii 
labour under conſumptive and aſth - 
matic complaints, and who find the 
greateſt relief, and fornetimes a per- 
fect cure, by retiring to mild cli- 
mates, where vegetation is lively; 
and begins ſooner in the ſpring, 
ſhould go to ſuch places where the 
conſtitution of the air is found by 
ae to be during the whole 
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3 of examining the nod 
of common air be in general uſe. 


Is it not; ſomewhat probable, that 


it is unſafe for the; health, of People 


to ſleep in oon having windows 
towards a ſmall open place crouded 
with the branches of 2 large tree, 
ſo hidden from the influence of the 
ſun, as to receive but ſeldom its 
rays? 
people ſay, that it was unwholeſome 
to ſit under a wallnut-tree, and that 
they found themſelves: affected by 
its ſhade. But L looked; upon ſuch 
an apprehenſion as one of thoſe 


popular or vulgar. errors which are 


propagated from. father to: ſon. 
' ſhould now be inclined to think, 


that an apprehenſion of ſome "miſe 
WE. ien not be entirely ill- 


grounded, 


* * 
+ Ba e : 


I remember to have heard 


E is F 
grounded, when ſuch a tree ſtands, 
as is often the caſe in a narrow - 
yard confined 1 the e ſurrounding 
buildings. | N 
It is a general belief in the W eff 
Indies, founded upon conſtant” ex 
perience, that the mangeneel- tree 
Hippomune Mancinella (Linn. 8 pec. 
plant. 1431) throws out very hurt- 
ful exhalations, ſo as to endanger 
thoſe people, who, ignorant of the 
nature of this tree, venture to lay 
down under it. 

The plant called Lobelia Longifora; 
growing alſo in the Weft Indies, 
ſpreads ſuch deleterious exhalations 
from it, that a conſiderable oppreſ- 
fion is felt upon the breaſt in ap- 
proaching, at ſeveral feet diſtance, 
this plant, placed in the corner of 
a hot-houſe or room. Gee the de- 

. ſeription 
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?cription of this plant in Jacguin 
Hortus Botanicus Vindobonenſis). 
The plant called Diciammnus Albus, 

or Fraxinella, which is by no means 


rare throughout almoſt all Europe, 


when in flower f. preads round about 
inflammable air, which, by the ap- 
proach | of a candle by night, flaſhes 
as other inflammable air does. We 


know that an animal breathing in 


this kind of air loſes its life: fo 
that.if a man was to ſleep with his 
head in the middle of the branches 
of this plant, he might run a riſk 

of being killed by it. : 
May we not aſcribe the unwhole. 
ſomeneſs of the air of that immenſt 
Plain in which Rome ſtands to the 
want of trees and other vegetables? 
That very plain was, in ancient times, 
| reputed to be a very wholeſome 
country, when it was well cultivated 
and 
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and inhabited. And in our days, 
being not far from a real deſert, it 
is ſo. notorious for being unwhole- 
ſome, that the people of the coun- 
try think it highly dangerous to 
paſs a ſingle night in it, even in the 
middle of the ſummer; whereas in 
Tuſcany, which is peopled and cul- 
tivated to the utmoſt, one may ſleep 
the whole ſummer in the open air 
without fearing more injury from it 
than from the air within the houſe. 
The Pontine Lake, Lacus Pontinus, 
in the dominions of the pope, in 
which formerly, when cultivated, 
were numbers of inhabitants, ſup- 
plying Rome with the beſt produc- 
tions of the earth, is at preſent a 
moſt diſmal deſert, ſpreading round 
about it unwholeſome and deadly 
exhalations, ſo that ſcarce any liv- 
ing animal can breathe this air with- 
L 2 out 


1 


out ſoon loſing its health, and find- 
ing its deſtruction. 

The want of proper cultivation 
contributes, perhaps, not a little to- 
wards rendering the immenſe plains 


of Hungary leſs wholeſome than 
they would otherwiſe be. The 
country round about Vienna is per- 


haps likewiſe in want of a ſufficient 
number of trees. 


PART 


PART THE SECOND. 
Containing a ſeries of experiments 
made with leaves, flowers, fruits, 
ſtalks, and roots of different plants, 
on purpoſe to examine” the na- 
ture of the air they yield of 
themſelves, and to trace their 


effects upon common air in dif- 
ferent circumſtances. 


SECTION 
Introduction. 
EF ORE I proceed to give an 
account of the various experi- 


ments 1 made during the courſe of 
| 13 this 


K 
this ſummer, 1779, I muſt firk 
acquaint the reader, that the me- 


thod which I generally purſued, in 
putting the different ſpecies of air 


to the nitrous teſt, was the ſame 
which the celebrated Abbe Fontana 
makes uſe of now, and of which 


he himſelf has not yet given an 


account to the public. As I had 
no right either to claim the inven- 
tion of his method, or to anticipate 
the publication of it without his 
leave, I have aſked his conſent on 
this head. He agreed to my re- 
queſt very readily, gave me his 
Notes to conſult, and even permitted 
me to get his inſtruments engraved ; 
tor which purpoſe he allowed me 
to make uie of his own drawings. 
As he had already ſhewn me his 


method of examining the different 


kinds of air in regard to their degree 
of 
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of ſalubrity, or fitneſs for reſpira. 


tion, when I was with him at Paris 
in the beginning of the ſummer of 
1777, and as I have, ſince he re- 
joined me in London, 1778, ſeen a 
very great number of the like ex- 
periments, I provided myſelf with 
the ſame inſtruments, on purpoſe to 
imitate his method of examining 
air, which J found ſo accurate, that, 


in ten experiments made one after 


the other with the ſame kind of 


air, the reſult differed ſeldom above 


55 that is to ſay, that the remain- 
ing bulk of the three meaſures of 
nitrous air, which he joins one after 
another to the two meaſures of atmo- 
ſpheric air, is ſo alike in the various 
experiments made with the ſame 
common air, that the difference will 
ſeldom amount to more than e of 
the whole; which accuracy in ex- 
oa ploring 


« 5 
o 
* — nh 


. 
e 8 — 


— —— > 
n 


Ki 
1 
4 * 
1 
1 
x! 
| 
4 
7 
bd . 
5 
2 


7 OF, FS E Yr; ; — ces os 
þ ay — ne Wed 


di 2 * E e 
— 


7 1 . 2 e * d 
he —— SY Cece by” 
; n 2 8 A C24 » _ 2 — Rs N 4 
G n . r ** "ab; . * — q x ] be. ar Ae N . y * 1 
— 3 — 5 4 = q — PR 
— — — *. „ N — i'Q·— Vu oat out © he 
: Es > 5 N LI 8 - \ 
„ f . l — _ : 
1 - q Tf 5 —_— 
1 5 n — CREST 


1 e r 8 a 
1 1 en e 2 > el 2 — 2 x 
* Dr d e IN OS CITI 


r 


on LO n WES an eee 
: EO. A MN VEE RIVERS: 
off ener 1 da 6 2 © a pres 
l g 5 ren 5 at» <2" Ens 
n err rr 
— a EO RS Bo - 


— 157 ap; 


- D » 1 FD \ l bot 

= ks 1 TENN. on win 194 — 
- N re - 

rr p 


"NP « 


L 9% 1] 
5 the degree of goodneſs of 


reſpirable air ſurpaſſes the exactneſs 


of judging of the degree of heat 


and cold by the thermometer hes 


Reaumur. 

The Abbe has, . 1 Gow: Him 

at Paris, changed ſomewhat his in- 
ſtruments and method of uſing 
them, or rather corrected them a 
little; but they remain ſtill mate» 
rially the fame as they were ber 
PTE: 


1 muſt beg the reader to ſtop 


* and to caſt his eyes upon the 
copper plate and the explication of 
the figures before he proceeds far- 
ther. 


The new Wen er, or nm 
ment for finding the accurate degree 


of ſalubrity, or fitneſs for reſpira- 
tion of a given air, conſiſts of 
different pieces; two of which are 

the 


— 
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the principal and abſolutely anc 
fary. One is a glaſs cylindrical tube, 
or the great meaſure, 18-—20 ba- 

Tis inches long, of an equal bore 
throughout its whole extent, whoſe - 
diameter muſt be of about = inch, 
or not much lets, though it may be 
larger, This glaſs tube has divi- 
ſions marked upon it, each of ex- 
actly three Paris inches. The in- 
fide of this tube ought to be rubbed 
with fine emery, to take off the 
ſmooth ſurface of the glaſs; for, 
if the ſurface of the glaſs be not 
a little rough, the water will remain 
here and there in the form of drops 
adhering to the inſide of the tube, 
when air is let up into it; and thus 
ſo much of the ſpace deſtined for 
the air is occupied by theſe drops, 
which renders the column of air 
longer than it would have been if 

the 
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the water had run down equally 


along the ſide of the tube; or at 


leaſt it renders the column of air 
uncertain in length: each diviſion 
of this glaſs tube is ſub- divided into 
Ioo equal parts, which are not ex- 
preſſed upon the glaſs tube. itſelf, 
but engraved for convenience upon 
a braſs ſlider or cylinder moving 
along the glaſs tube. This ſlider 
mult be open on both ſides, to ſhew 
the inſide of the glaſs tube, that 
the height of the column of water 
in the tube may be ſeen. 

The ſecond neceflary inſtrument 
1s the /77/e meaſure, conſiſting of a 
glaſs tube of a ſimilar diameter 
with the great tube, and only three 
inches long. This ſmall tube muſt 


alſo be made rough on the inſide 
with fine emery, This little mea- 


{ure is fixed in a | braſs ſocket, hav- 
7 = 
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ing a flat ſlider at the orifice of 


the tube, which, being puſhed in 


when the tube and the ſocket are 
full of air, cuts off exactly the co- 
lumn of air within the tube, and 
at once ſhuts out that quantity of 
air which is more than the three 
inches wanted. All that part of 
the column of air which is thus cut 


off by the flat ſlider, is let out by 
turning or inverting the whole 


meaſure under the ſurface of the 
water. Thus the quantity of air 


ſhut up in this little meaſure will 


be conſtantly the ſame, whatever 


change may afterwards happen to 


the expanſive force, or to the elaſ- 
ticity of the air within this mea- 

ure. | 
Abbe Fontana uſes this Eudiome- 
zer in the following manner: he 
firſt introduces two meaſures of the 
alr 
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air to be examined, then one mea- 
ſure of nitrous air: at the moment 
the two airs come into contact with 
one another, he ſhakes the great 
tube in the water till both airs are 
thoroughly mixed together. This 
being done, the tube is put in the 


water- trough, in a poſition nearly 


vertical, to allow time for the wa- 
ter to run down along the inſide of 


the tube, and to leave the column 


of air free. He then ſlides the | 


braſs ſcale upon the glaſs tube, till 


the o, or the mark where the ſub- 
diviſions begin, correſpond -with 
that ſpot where the two columns of 
water and air meet. He obſerves 


with what ſub-diviſion of the ſcale 
the next mark upon the glaſs tube 


above the column of water coin- 


cides ; which number he writes 
down. He then lets up another 
meaſure 


I 
t 
a 
ſ 


E 

meaſure of nitrous air, ſhakes the 
tube in the moment the two 
airs come into contact, and, after 
ſome repoſe, he moves again the 
o of the braſs ſcale to the place 
where the columns of air and water 
meet, and writes down the degree 
of the ſcale which correfponds with 
the next mark of the glaſs tube 
above the water. After this he lets | 
up a third meaſure of nitrous air, 
and, after ſhaking and repoſing as 
before, he marks alſo the degree of 
the ſcale correſpondin; g with the 
next mark of the glaſs tube above 
the water, and thus finiſhes the 
whole operation, if the air exa- 
mined is common air: for no 
more diminution of this air would 
happen if more nitrous air was 
added, as three meaſures of we 
trous air are ſufficient to ſaturate 

3 Ny 


Tt 


fully two meaſures of any atmg«, 


ſpheric air; he takes particular 
care to perform every experiment 
in the ſame manner, as well in the 
handling of the inſtruments, as in 
the exact time, even to a moment, 
of ſhaking the two airs together, 
of letting the tube ſtand by, before 


he examines the number upon * 


braſs ſcale, &c. 


After the whole operation 18 * 
niſhed, he deducts the number of 


the ſub-diviſions of the whole co- 
lumn of air remaining in che tuhe 


from the number of all the. ſub- 
diviſions or parts of both airs which 


were let up; and the reſult gives 


exactly the number of Parts or ſubs 
diviſions. which were deſtroyeds 
for inſtance, if, after the third meas; 
ſure of nitrous air being let up, the. 


next mark ph, the tube correſponds: 
- with | 


© +559 1 
with the number 8 upon the ſcale, 
and if above this mark are remain- 
ing three entire diviſions of 100 
partitions each of the column of air, 
the quantity of air exiſting, in the 
tube amounts to 308 ſub-diviſions, 
which being ſubtracted from the 5 
meaſures of both airs employed, 
or from the 50 ſub-diviſions of - 
both airs, the remainder will, be 
192, Which is the exact number of 
the parts or ſub-diviſions of the 7 N 
airs deſtroyec. 

1 the air to be examined | is. 5 
phlogiſticated. air, he continues let- 
ting up one meaſpre of nitrous air 
after another in the manner menti- 
oned, till no more diminution takes 


place. Six, ſeven, and ſametimes 
eight meaſures, of nitrous airnare 
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dephlogiticaed air if it be very 
e *! 


What has been Aesdy lad of 
this method of putting different airs | 


to the nitrous teſt' will be futficient, 


I hope, to guide the reader in imi- 
tating it. But he will find in the 


refult of every trial, made with the 
fame ſpecies of air, ſo much differs 
ence, that he would miftruſt the 
whole method if he did not obſerve 


every minute circumſtance in the 


courſe of the whole experiment. 
It has coſt the Abbe ſome years aſſi- 
duous labour before he Waser this 
method to that degree of accuracy 
which it has now n in tis 
hands. W403 $68S oo 6 es 

"Thoſe who with to peiforni this 
amufing experiment  thernfelves 
wilt think it worth their while to 


Took over the following neceflary 
_ cautions 


fr 


J 
cautions to be obſerved, which I 
extracted from the 1 of 
the author. UBP vif7 » 
He reduces the various ſources 
from which errors may ariſe in this 
manner of exploring air to twenty; 
which are, however, not all of equal 
importance, and may counterbalance 
in ſome meaſure one another, ſo 
that one error may correct another. 
But ſome of theſe are of ſuch im- 
portance, that by overlooking them 
it may happen that the beſt atmo- 
ſpheric air fhall N. to . a 1 
poiſonous one. | N 
Thhoſe errors may ori iginate prin- 
cipally either from the great tube 
or meaſure, or e ny Hane mea- + 
ſure. wo „ | FR as 63% al 8 ' 
The errors „nich n rige 
from the ſmall nn are eben? Ss 
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| FY The firſt error may be com- 
mitted by the hand, which, by 
touching this tube in the time of 
filling it with air, may expand this 
air by communicating its heat to it. 
The reſult of this error may amount 


to two ſub-diviſions. 


II. The ſecond error may be com- 
mitted alſo by the warmth of the 


hand in which this meaſure is kept, 
when it is raiſed till the flat ſlider 


is on a level with the ſurface of 
the water, in the moment it is 
puſhed in to cut the column of air 
within the meaſure from the air to 
be ſhut out. This error may alſo 
amount to two ſub-diviſions. 
III. The third error may be com- 
mitted by not keeping the meaſure, 


in the moment of ſhutting; the ſlider, 


exactly at the height required; for, 


if the water within and without 


the 


> „% 


CT 
the meaſure be not on A ORE 
column of air within the meaſure 
may be more or leſs compreſſed. 
This error may amount to four ſub- 
diviſions. 

IV. The fourth Re depend 


4 $5 - 8 


upon the inſide of this tube not be- 


ing made rough by emery; for 
water ſettles in the form of drops 
on the ſmooth ſurface of glaſs, 
Theſe drops adhering here and 
there to the inſide of this tube 
render its capacity greater or ſmaller, 


This error may amount to at leaſt 


three ſub-diviſions. | 


V. The fifth error depending on 
this meaſure may be owing to the 
ing this tube with air and the ſhut- 
ting the flat ſlider: for after the 
air is let up into this tube the 
water runs down its ſide for ſome 

| 1 22 time; 


OI 
NS 


—— 2 
| = 
— 


n 
K 
„ 

8 . 
— * — 


1 
—— Z 
SPE AN ENS 
an i 2 AED £4? a. LS 
ha, * 2 * 4 — 
2 „ - 7 22 


YI 


re?! 
= 


n 
> — —— 


— RE 


FC Ra Lo Re THR 
n RE 2 2 — 2 4 2 


— ages — 
r 
. 

22 


„„ „ „„ 2 pew TR 


* P r 90" 


1 
time; ſo that the longer the inter- 


val between filling it with air and 


puſhing in the ſlider is, the more 
the inſide of this tube is cleared: 
from water, and thus the more air 


it will contain. This error may alſo 


amount to three ſub- diviſions. 
VI. The fixth error, which may 
be committed by the ſmall tube or 
meaſure, is indeed remedied in the 
meaſure in uſe by our author by 
the flat ſlider; but it remains in 
the meaſure which is {till uſed by 
other philoſophers, which conſiſts 
only in a common phial not pro- 
vided with ſuch a ſlider. The er- 
ror reſulting from the want of this 
{lider may amount to ten, and even 


| more ſub-diviſions. 
VII. The ſeventh error may. th. 
pend upon the difference in the di- 


ameter of the ſmall meaſure com- 
| pared 


8 1 
pared with the diameter of the large 


one; by which difference it may 


happen, that the dilation of the air 
within becomes greater or leſs by 
warmth, as the ſubſtance of the 


glaſs be thicker or thinner, and that 


the capacity of the tube itſelf varies 
for this reaſon. The difference of the 
reſult, however, can be but "oy 
{mall from this cauſe. 


Thus, by computing the iid | 


of ſub- diviſions to which theſe ſeven 
errors may amount, we find them 
to be 25. But, as all the five mea- 
ſures of airs are let up in the large 
tube one after another, theſe errors 
may, if they were all committed, 


amount to five times this erg 


or to 125 ſub- diviſions. 

The miſtakes depending from the 
great tube, or meaſure, may allo 
amount to ſeven heads. 
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I. The firſt ſource of error may 
depend on the inequality in the di- 
ameter of this tube, by which a 


difference of four ſub- diviſions may 


eaſily reſult in each partition. 
II. The ſecond error may depend 
on the tube not being made rough 
on the inſide, from which a differ- 
ence of ſix ets, may Pr 
pen. 
III. The wird x may be owing to 


the degree of 80 of the air 
communicated by the hand in the 


time this tube is examined to ob- 


ſerve the length of the column of 
2+... Phd difference may amount 


to four ſub-diviſions. 


IV. The fourth may ng in 
obſerving the height of the column 
of water within the tube, when the 
water within is not on a level with 
the water without; by which an 

3353 error 
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error of A fub-diviſions may be 
committed. | 

v. The fifth error may depend 

on the difference of time between 
the letting up each meaſure and 
examining the column. From this 
head a difference of 10 ſub-diviſi- 
ons may ,enfae. 

VI. The fixth may be i in dates 
mining inaccurately the len gth of | 
the column of. air in the tube, 
which may amount to five ſub- di- 
viſions. | | 

VII. The ſeventh error may de- 
pend on the tube being kept i in a 
direction more or leſs perpendicular, 
which may amount to three ſub- 
divifions. All thoſe errors reſulting 
from the great tube make together 
35, and amount; in the three mea- 
ſures of nitrous air let up in one 
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experiment, to the purber 8 10 FL 
ſub- diviſions. TIO 1 7 
. Beſides the ſources of errors Ka" 
ready mentioned, there may happen 


ſome others from accidental circum. 


ſtances, 1 which may be prince 
three. 


common air may change during the 


time you make your experiment, 


and may occaſion a greater or leſs 


extenſion of the column of alr in 


the great tube. 
II. The weight of ag alr, or its 
preſſure, may alſo change i in the in- 


terval of inſtituting the experiment. 
III. The difference of heat com- 


municated to the tube by the body 


of the obſervator bimſelf in the 


time he 1s Near it to make the ob- 
ſervation. 


I. The degree of heat. of. th 


Theſe 


— 
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Theſe | three accidental errors, 
though ſmall in themſelves, yet may 
amount to fix or more ſub-divifions, 
So that all the errors already enu- 
merated may amount, if they were 
all committed nn to 260 — 
diviſions. | | 
Beſides all the abovy-cortivaaigl 
ſources of errors that may be com- 
mitted, either by indifferent inſtru- 
ments, or. by want of proper atten- 
tion, there is one which had always 
vexed me in former times, and 
which ſeemed to me, as well as to 
many: others, almoſt incorrigible. 
This is the inconſtancy in the qua- 
lity of the nitrous air, which is 
found ſometimes much ſtronger or 
weaker. than at other times, though 
the ſame method of producing it 
has been obſerved. 
| of 


— 


1 } 
Of all the metallic ſubſtances, 
mercury ſeems to be the beſt to 
| obtain nitrous: air of a conſtant qua- 
lity.; but heat muſt be applied, if a 


large quantity is required in a ſhort 


time 1 made _uſe, a long While 
ago, of pin- duſt, of which a ſmall 
quantity, put im diluted ſpirit of ni- 
tre, yields all on a ſudden a large 
quantity of nitrous air of an equal 
degree of ſtrength: but as the ſo- 
lution is very tumultuous, and a 
great deal of the pin-duſt, together 
with the nitrous acid, is apt -to' ruſh 
out of the phial, I found it at laſt 
better to uſe; common copper. 1 
coil ſtrong copper wire, neeled ſo as 
to be flexible, up 11 ſmall. curls, 
and fill the phial with them. Thus 
the nitrous acid, diluted with five 
or ſix times its quantity of water 
being poured in it, finds a large 
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and always about an equal ſurface 


of the metal expoſed to its action, 
and yields in a ſhort time a large 
quantity of nitrous air very conſtant 


in quality. Braſs feems to me to 


give nitrous air of a much more 
inconſtant quality. Inſtead of a 
glaſs bottle, I often uſe an elaſtic 
gum bottle, or caouichouc, and, in- 
ſtead of a bended glaſs tube, I take 
one made of the ſame elaſtic! gum. 
Such tube is eaſily made by coiling 
up pieces of caoutchouc bottles in 
the form of tubes, and ſticking them 
together by their extremities. This 


wonderful ſubſtance poſſeſſes a ſtrong 


power of attraction for itſelf, ſo 
that two pieces cut with a ſharp in- 
ſtrument will adhere ſtrongly toge- 
ther, if joined before the cut and 
ſmooth edges have been touched bj 
the A or before they are ſoiled 
in 


FE oo. ] 
in any way. To the extremity of 
{ach a tube I adapt a hollow glaſs 
ſtopper of a conical form, ſo as to 


fit almoſt all bottles. A braſs ring 


forced over the neck of the gum 


bottle preſſes its ſubſtance againſt 


the glaſs ſtopper, and pry the 
nitrous air ruſhing out. 
It is to be obſerved, that nitrous 
acid will at laſt deſtroy the elaſtic 
gum bottles by making its inſide 
brittle, ! if the acid 18 n 
concentrated. 

Though bod Nitrous air may 
be obtained by many ways, yet this 
air loſes gradually its ſtrength, and 
in a few days, if in contact with 
water, becomes very much -weak- 
ened;; ſo that it muſt be either made 
new almoſt every day, or we cannot 
be ſure of the reſult ba the . 
riment. 


Pi The 
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The method of Abbe Fontana in 
putting the different ſpecies of air 
to the nitrous teſt, cut ſhort to the 
whole difficulty ariſing. from the 
inconſtancy of ſtrength in the ni- 
trous air. By over-ſaturating the air 
to be examined with nitrous air, it 
imports little what ſtrength nitrous 
air has, though even it had loſt al- 
molt its whole us of abſorbing 
common air. : 
In the method adopted - by. other 
philoſophers, by which always A 
certain proportion of nitrous air 
is added at once to a certain quan- 
tity of the air under examination, 
the reſult is very uncertain if the 
nitrous air be not exactly always of 
the ſame quality. But in the me- 
thod of Abbe Fontana this article is 
of no conſequence at all. The 
oaly, difference ariſing from weak 
nitrous 
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nitrous air in this method is, that 


more meaſures of it are required 
before the ſaturation of the air to 
be examined is compleated. 

The reaſon of this will appear 
obvious, if we conſider that it is 


only the true nitrous air which is 


capable of diminiſhing reſpirable 


airs, and that it performs this dimi- 


nution in the proportion to its 
ſtrength, ſo that weak nitrous air 


will always diminiſh common air 


in the proportion of its own good 
or bad quality. Now I will ſup- 


poſe that the nitrous air, to be added 
to the two meaſures of common air, 


is become ſo weak; either by ſtand- 
ing, or by the admiſſion of any 
other air, as to pofſeſs only Half the 
ſtrength of good nitrous air. The 
conſequence will be, that as much 
again of it will be required to ſa- 

turate 


yp, er 


us 1 


turate the two meaſures of common 


air; and thus, after the ſatura- 


tion of the two meaſures of com- 
mon air is compleated, there will 


remain in the great meaſure, or 


tube, a column of air ſo much the 


longer as the nitrous air employed 


was the weaker. I will illuftrate 
it with an example : let us ſuppoſe, 


that after the three meaſures of 
ſtrong nitrous air are let up, and the 


ſaturation of the two- meaſures of 
the air under examination be com- 
pleated, the remaining column of 
air be found equivalent to three 
meaſures, and eight ſub-diviſions, 
or to 308 ſub-diviſions ; this num- 
ber, ſubtracted from the 5300 parts 
or ſub-diviſions of both airs em- 
ployed, will give a reſult of 192, 


which is exactly the quantity of 
both airs deſtroyed: 5 Let us now 


again 
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again ſuppoſe, that the nitrous air 
employed was ſo weak, that, inſtead 


of three meafures, ſix were required 
before the ſaturation was fully com- 


pleated, and that thus the remain- 


ing column of air in the great tube 


occupies 608, inſtead of 308, ſub- 
diviſions; we thall find that. the re- 


ſult will be juſt the ſame; that is 
to ſay, that, by ſubtracting the 608 


parts remaining from the 800. parts 


of both airs employed in, the expe- 


riment, there will be found ex- 


actly, 192 ſub-diviſions deſtroyed; 
and that thus in both caſes the ac- 


curate ſalubrity of the air is aſcer- 
tained. If ſuch bad nitrous air 
was only at hand as was juſt now 
ſuppoſed, it follows, that a longer 
tube ought to be employect. 


This obſervation, which I owe 
entirely to Abbe Fontana, is in my 
opinion 


( ip 3 
opinion of the utmoſt conſequence, 


and throws a great deal of light 
upon the nature of nitrous air, and 
upon its wonderful property of de- 


ſtroying reſpirable air; and it il- 
luſtrates his ingenious theory of this 


quality, which, I hope, the author 


will toon publiſh, but which I have 
no right either to claim or to an- 
ticipate. 


In ronfetuicnce of this obſerva 


tion we need not be ſo anxious 
about the goodneſs of the nitrous 
acid, nor about the en of the 
nitrous air. | 

We have now already examined 
eighteen different heads, from which 
errors or differences in this import- 
ant experiment may ariſe, which 
may render the whole reſult of the 
teſt fallacious and entirely uncertain, 
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There are two other great ſources 
of errors that may be committed in 
the examination of any reſpirable 
air by the nitrous teſt, which Abbe 
Fontana has alio en out and 


corrected. 
The Grſt of thiſe: two ret in 


the act of mixing the two airs. If 


the nitrous air is let up into the large 
tube, in which was already the ait 
to be examined, and the tube put 
by tor a while without ſhaking it, 
to give time to the two airs to incor- 
Porate with one another; or if the 
two airs are firſt put in a ſeparate 
veſſel before they are let up into 
the large tube ; there will ſcarcely 
ever be two experiments correſpond- 


ing with one another; the differ- 


ence will be ſo great, and the reſult 
o -uncertain, that it may amount 
in one experiment to an error of 


fifty 


2 


Ci 


A 


E 
fifty ſubdiviſions, which, being add- | 


ed to the above-mentioned 2 50, 


will make their number in all 306 
ſubdiviſions z the difference of time 
between the moment of the mix- 
ture of both airs and the examina- 
tion will make alſo a conſiderable 
difference; even a few ſeconds may 
make a ſenſible difference, if the 
examination be intended to be 
finiſhed i i} 3 little while; but if the 
two airs after their mixture are left 
to ſtand by themſelves a long while, 
as for inſtance 24 hours, the whole 
reſult will be uncertain, particularly 
if the degree of goodneſs of dephlo- 
giſticated air is to be examined. 
The remaining ſource of error 


conſiſts in letting up at once all the 


quantity of nitrous air to be em- 
ployed in the experiment. The un- 
certainty of the reſult ariſing from 

N 2 this 


L 28S } 

this head is ſo much the greater 
when dephlogiſticated air is under 
examination. 1 

I have now pointed | out twenty 
ſources of errors, which may be 
committed in the examination of 
the ſalubrity of different airs, which 
indeed it would be impoſſible to 
commit all in one and the ſame 
trials, but of which ſome are con- 
tinually committed in the methods 
hitherto in uſe, and which render 
the accuracy of the teſt as uncertain 
as the experiment itſelf is: how- 
ever, I readily acknowledge, that 
even an accurate philoſopher, pro- 
vided with the ſame inſtruments 
which the Abbe uſes, will find it 
difficult in the beginning to make 
two cxperiments with ſuch nicety 
as not to obtain a difference of ſome 
few ſubdiviſions 3 ; but he will by a 
| little 


T_T «Rea MG Sho. Rat © OO a... 


exceed 


- © at } | 
little practice ſoon be convinced, 
that by this method the degree of 
ſalubrity of any air may be aſcer- 
tained with as much exactneſs as 
the degree of heat and cold by the 
thermometer of Reaumur; for the 
difference of the reſult will ſcarce 
es Of the two airs employed, 
and it would be difficult to judge 
upon the thermometer of Reaumur 


of g of a degree of his ſcale. 


Though I have for the moſt part 


made all my experiments according 
to the preſent method of Mr. Fon- 
tana, as I was not in poſſeſſion of a 


tube long enough to put the various 
airs to the teſt, according to the ori- 
ginal method of the Rev. Dr. Prieſt- 
ley, with as much accuracy as I 
could have wiſhed, yet I made a' 
great many trials in a way not eſſen- 
tially different from his, by letting 

| . up 
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up one meaſure of common air with 
one of nitrous air, and ſhaking the 
tube immediately when the two airs 
came in contact with one another, 

In examining the dephlogitticated 

airs, I joined two meaſures of ni- 

trous airs to one of dephlogiſticated 
air, ſhaking them in the ſame way 

as in the former caſe ; but, as theſe 

two meaſures of nitrous air did not 

always com pleat tully the ſaturation 

of this kind of air, I added another 

mcaſure of nitrous air to it, and fo 
on till no farther diminution took 
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1 have been careful to expreſs the 
two different teſts in my experiments t 
chicfly in the firſt ſection, ſo that 
the reader, who is already initiated 
in the method of Dr. Prieſtley, may : 


find how far the reſult of my expe- : 
3 riments 6 


1 
riments will be concordant with the 
reſult of his own. 


When I had an air worſe than 


common air to put to the teſt, I 


found Dr. Prieftley's method ex- 
tremely convenient, by adding one 
meaſure of nitrous air to one of the 
air under examination; but I al- 
ways took care to ſhake the two airs 
together at the moment of their 
mutual contact, on purpoſe to a- 
bridge the experiment. 

The principal thing to be attend- 
ed to in putting air to the nitrous 
teſt, either by the original method 
of the Rev. Dr. Prieſtley, or by any 


other, is to perform with the great- 


eſt nicety every circumſtance con- 
ſtantly in the ſame manner in the 
various experiments ; for, if you 
allow the two airs to ſtand longer 
one time than another, if you be- 
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gin to ſhake them both together 


ſooner or later, if you continue 


ſhaking them for a longer or ſhorter 


time in one experiment than in 
another, if you caſt up the account 
by obſerving the degree of the 
meaſure, or of the braſs ſcale, ſooner 
or later, &c. you will find in every 
experiment very conſiderable vari- 
ations. TE 
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SECTION I. 


Experiments ſhewing in general the = 
degree of goodneſs or purity of the vn 
depblogiſticated air which the leaves = 
of om ts yield iu 10 fun feine. —_— 


Exp. I. TWO handfuls of graſs, d 


the roots being cut off, were put inne 
an inverted jar holding a gallon," 
filled with pump- water, in the ſun 
between eleven and two o clock; 

a great quantity of dephlogiſticated 

air was ſettled at the inverted bottom 

of the jar, in which the flame of 

a wax-taper became very brilliant. 

By the teſt of nitrous air, according 

to the preſent method of Abbe Fon- 
tana, the reſult was as follows: two 


meaſures of it being let up in the 
glaſs 
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Quan. glaſs tube, and one meaſure of ni- 


tity of 
the two 


are def. CTOUS air joined to it, the mark ſtood 
woxe after ſhaking and repoſing at 1.92 ; 
a ſecond meaſure being added, it 
ſtood at 1.79; after a third meaſure 
Aa 1.682; after a fourth meaſure at 
1.872; after a fifth meaſure at 
arts: 2.88. WE 
By trying it in the other way 
familiar to Dr. Prięſlley, the reſult 
was as follows: one meaſure of it, 
with two meaſures of nitrous air, 
occupied o. 88. 
By puſhing this manner of trial 
farther, as I do, the reſult was this: 
by adding to the two former mea- 
ſures of nitrous air a third one, 
the mark was 1.83; by adding a 
319 fourth, it marked 2.81. Thus it 
appears that by this laſt method 
the quantity of both airs deſtroy ed 
ä amounts 


t we 1 
| amounts to 96 ſub- diviſions leſs Wane, 
than by Abbe Fontana's method. the 175 
2. Two handfuls of leaves of au. 
willow tree were put in the ſame 
way in the ſun-ſhine, between ele- 
ven and two O clock; the dephlo- 
giſticated air obtained gave, by the 
nitrous teſt of Abbe Fontana, the 
following reſult: | 
1.96; 1.832; 1.71; 1.64; 2.55. 445 
By the other teſt it gave the follow- 
ing reſult: one meaſure of this air 
with two of nitrous air occupied 
0. 85; with three 1.75; with four 
r 328 
3. Two hendfials of- -Lamium 
Album were expoſed in the ſame 
way to the ſun- ſhine, from ten in 
the morning till two in the after- 
noon. A great quantity of dephlo- 
giſticated air was obtained of a fine 
. „ quality; 


Py i 


L $8 1 
quality; it gave, by Abbé Fontana's 


tl [Os WO 


girsdel-rcft, 1. 90; I. ©7378 7 535 1-393 
46; 2.33. 

One meaſure of it with two of 
nitrous air occupied 0 98; with 
340 three 1.60; with four 2. 66. 
4. Two handfuls of leaves of a 
vine were expoſed in the ſame way 

in the ſun-ſhine, between eleven 
and one; a good deal of dephlo- 
giſticated air was obtained, Which 
gave, by the teſt, e 
92; 1.79 1.61; 1.87; 2841 
One meaſure of it with two of 
nitrous air occupied 0.85; with 

319 three 1.83; with four 2.87. 
5. One handful of Becabunga, 
the roots being cut off, was expoſed 
in the ſame way to the open ſun- 
ſhine, between twelve and four in 
the afternoon ; a great quantity of 
dephlogiſticated air was obtained of 
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r ee 
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a remarkable: fine quality, 1 in which W=-. 


tity of 


the flame of a wax-taper burned gg 


"airs deſ- 


with the moſt beautiful brilliancy. troyed. 


It gave, by. Abbe Fontana's teſt, 
1.8723 I. «7 I1 I. 5455 1. 373 AGES 
3 

One meaſure of i it with two _- ni- 


trous air occupied o. 94 3 - with three 


1.37; with four 2.33. 
6. A plant of a moderate ſize of 


common 7Zb//e, juſt before it flow- 


ered, was put in the ſame manner 
in the ſun-ſhine, from eleven till 
two o'clock; much dephlogiſticated 
air was obtained of a. pure quality ; 
it gave, by Abbe Fontana's . teſt, 
1.815 Fer; 1 .30; 1.60; 2.60. 


One meaſure of. it with cas ni- 
trous air occupied 0. 65 - with three 


1.67 ; with four 2.79. . 
7. Two bandfuls of leaves of 


500 


367 


440 


321 


French Beans were in the ſame way 5 


expoſed | 
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344 1.59 : with four 2.56. 


t 70 1 
Quan- expoſed to the ſan during ſix hours; 


tity of 

3 great quantity of very fine dephlo- 

croged, giſticated air was obtained, in which 
a flame became very brilliant ; it 


gave, by Abbe Fontana's teſt, 2. 023 


zog 1.92; 1-895; 1.85; 2.01; 2.96, 


One meaſure of it with two of ni- 
trous alr occupied o. 90; with CI 


345 1.55 
8. Two little plants of 7: eucrium 


Marum were expoſed in the ſame 


manner, during four hours, to the 
ſun-ſhine; they yielded a great 


quantity of dephlogiſticated air of a 


fine quality; it gave, by Abbe Fon- 
tana's teſt, 1. 81; I. 1. 593 I. 375 1. 345 
466 2.34. 
One meaſure of it with two of ni- 
trous alr occupied 0. 60; with three 
9. Some leaves of Tobacco were 
in the ſame manner expoſed to the 
N aun 


„ «OX 


LE... 
ſun during four hours; a great Ge 
deal of adphlogiſticated air was Ob ade 
tained, which gave, by Abbe Fon-"9< 
tana's teſt, 2.07; 2. 06; 2. 05 21. 
3-39. . 361 
10. Some leaves of "_ Lada- 
nifera, a very fragrant plant, were 
expoſed to the ſun in the ſame way 
during four hours; a great quan- 
tity of fine dephlogiſticated air Was 
obtained; which gave, by Abbe 
| Fontana's tet, 1.89 F. 7²5 1 PLOTS 9 
1.925 2.99. yy 400 
11. Leaves of Juniperus Virgi- 
; niana, treated in the ſame way, 
; | yielded a large quantity of fine de- 
phlogiſticated air, whoſe teſt was 
- 1.91; 1.75; 1.60; 1.79; 2.79. 421 
> I 2. Leaves of Laurus Camphorata, FR 
the camphire-tree, treated in the 
e | fame way, yielded a good quantity 
of * fine e Ar; \cc 
n do = which 


K nd | 


[292 'E 
| Quan" Wh ich gave, by Abbe Fontanas 
io ee, 2, at; 1.90; 1.78; 1735 
o 7 1.76; 3. . 
1 1 3. Some branches of , of 
Lebanon were expoſed in the ſame 
manner, from nine in the morning 


till two in the afternoon, in the ſun⸗ 
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ſhine; a great quantity of dephlo- 

in giſticated air was obtained; whoſe 
1.44 A „ by Abbé Fontana's method, was Wl 
„n 1-645, 1.513 5 05 
477 323. ; 


14. Some branches of Artemi if 2 
Pontica were treated in the ſame 
way; a great quantity of very fine 
dephlogiſticated air was obtained; I Þ 

Whoſe teſt, by Abbe Fontana's me- f. 
thod, was 2.00; 1.95; 1-853 1.79 I 
454 2.46; 3.46. 
|  .. One meaſure of it with two of ni- I 
trous air occupied 0.92 ; with three P 
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SECTION I. 


Experimen FS, 8 tbe 4 race - 
in the purity of the dephlogifticated 
air, which the leaves of the Jame 


n give at mare times. 


1 5. 1 of an as in 


an inverted jar full of water were 


Quan= 
tity of 
ehe two 


airsdef- 


expoſed to the: ſun- ſhine from ten oed. 


in the morning till five in the af- 
ternoon; the teſt of the air was, 
1. 80; F; 58; I-39.3 1.863 2.79. 


poſed during the ſame time in the 


ſun- ſnine in a green bottle, 1.823 RX 


1.623 . 71; 2.643 3.64. 

17. The ſame leaves, which 
were employed the day before in ex- 
periment 1 5, were expoſed again 


with freſh pump- water in the ſun. 


421 
16. Leaves of the ſame. tree ex- 


> ſhine; 


[ 194 J 
n 3 1 
exy of "TIRE ; the air obtained was remark- 


ainde-ably fine, 1.85; 1.69; I-54; 


troyed, 
556 1.38; 1.58; 2.49; 3.44. 
18. Leaves of the ſame tree ex- 
poſed to the open air in a very dark 
and cloudy day, from five in the 
afternoon till ſix, had yielded but a 
ſmall quantity of air, which was 
worſe than common air, 1 
16% 2.36; 3.36. | 
19. Leaves of the ſame tree ex- 
poſed in the ſun from nine in the | 
morning till twelve, 1.89; 1.71; | 

417 pn 1.60; 2.60. 

Air from the leaves. af; 2 11 

ee treated in the ſame way ; 

as in experiment 1, expoſed in the 
ſun between twelve and two, 2:00; 

457 2.12; 2.19; 2.41; 3.43. t 
2121. Air from the ſame tree, ga- t 
thered 1 in a dark, rainy, and windy I x 

day, 
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22. Air Rom the ſame leaves 
gathered between nine and three in 
a fine warm ſun- ſhine, I. 90 1.723 
1.533 2.22 3 3,22. 


N. B. I think the reaſon of the 


inferior quality of this air to be, 


that the leaves were too much 
crouded in the jar, and that thus 
too many were deprived from light, 


being ſhaded by the others. 
23. Air of the ſame leaves col- 
lected in a fine ſun-ſhine between 


twelve and 5 o'clock, 1.90; 1.71; 


1.49; 1.53 2.52. 
24. Air of the ſame leaves ga- 
thered in a fine ſun-ſhine between 


two and five, x. 922 1.86; T. THY 


1. 60 2.40; 3-35: 5 5 
03 25, Air 


Quan- 


day, proved to be of an inferior of 


quality, T. 89; 1 977 1.5583 2.26; cnirsdeſe 


"rroyed. | 


314 


378 


465 
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ay of 2.5. Air of the ſame, gathered in 
din warm ſun-ſhine, between three 
and five, 1943 1.79 1 


401 2.02; 2.99. 
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1 ECTION ww 


Experiments lending 4% in egal, 
at what time of the day plants 
vield tbe belt dephlog Nicated. * F 


26. THREE jars, Lach containing 
a gallon, were, filled with pump- 
water, and two handfuls of willow 
leaves put in each ; they. were all 
expoſed at eleven o' clock near one 


another in a fair ſun- mine. 
The 


e 
1 


9 


le 


le 


[ 07% JI 
The air of the firſt jar was exa- Wn, 
amined at half an hour paſt two in% ow | 
the afternoon ; its teſt was 2.03 4 = 
2.0553 2.0373 2-02; 2.543 3-50. 450 
The air of the ſecond jar was 
examined between four and five 
o' clock ; its teſt was 2.06; 2.0723 
2.06; 2.02; 2.003 3-03. 497 
The air of the third jar was ex- 
amined between ſix and ſeven; its 
teſt was 2.122; 2.162; 2.14; 3 | 
2.564 :4:50. 1} > 55⁰ 
27. Three jars, of a gallon each, 
full of pump- water, were expoſed 
at ten in the morning in the ſun, 
the weather being agreeably warm; 
each jar contained two handfuls of 
the leaves of an Em- tree. 
The air of the firſt jar was put 


to the teſt at two in the afternoon; 


the reſult was 1. 90 1.81 3 1 kh 5 
2.66 3. 6 i” 337 
| O 3 The 


1 
» 
. 
4:45 , 
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ij 
N 
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it 
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Quan- 


wy of The air of the ſecond jar was put 


[ 198 J 


the two 


Air deſ-t the teſt at four; the reſult was 


troyed. 


377 


388 


1.91; 1.77; 1.65; 2.19; 3.23. 
The air of the third jar was ex- 


amined between ſix and ſeven; its 


teſt gave 1.97; 1.93; 1.85 2.16; 
3.12. 


28. Two jars, of a gallon each, 
full of pump-water, were expats 


in a very agreeable warm day in 


the ſun at ten in the morning; 
each contained two nn of 
willow leaves. 

The air of the firſt jar was put 


to the teſt at three in the after- 


515 


535 


noon; the reſult was 1. 10; 2.09; 
2.08; 2.02; 2.00; 2.97; 3.85. 
The air of the ſecond jar was 


examined at five O clock; it gave 


by the teſt 2.09; 2.11; 2.07; 
2.08; 2.297; 2.78; 3.05. 
29. Three 


( 199 ) 


29. Three jars as above were, 


ury of 


the two 


expoſed to warm ſun- ſhine between d. 


eleven and twelve; in each were 
put two handfuls of leaves of an 
Eln-tree. 

At three in the afternoon the air 


of the firſt jar was put to the teſt; 


it gave 1.912; 1.93 1.81; 2.10; 
33 | 

The ſecond jar was examined at 
five O clock, the air gave 1.88; 
1.67; 1.67; 2.05; 3.65. 

The third jar was examined at 
ſix; its air gave 1. 97 1.88; 1.84 


2.5753 3.54. 
N. B. On the day this experiment 


was made it was a very warm ſun- 


ſhine from eight in the morning 


till two in the afternoon, when the 


weather began to be more and more 
dark ; we had at three a. thunder 


| form ; and after the __ was always 


0 4 cloudy, 


troyed. 


390 


335 


349 - 


Quan- 


tity of 
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cloudy, though it continued to be 


dee Warm weather. | 


vs 


SECTION IV. 


Experiments tending 10 inveſtigate 


what quantity of dephlogifticated 
air a certain number of leaves 
yield. 


30. ON E Bünde Ss of the 
Nafturtium Indicum were put in a 
jar holding a gallon, filled with 
pump-water ; it was expoſed to the 
ſun in the ordinary way, as in EXP. 


1, between ten and twelve o' clock, 


when ſo much very fine dephlo- 
giſticated air was ſettled at the in- 


verted bottom of the jar, that it, 


filled 


L ar 7] 
filled a cylindrical jar 4+ inches Qu, 


tit 


long, and 14 inch diameter; which 4 


air gave by the nitrous teſt 1.94; ed. 
1.82; 1.67; 1. 57; 24573 3:44+ 456 
31. All the air of theſe hundred 
leaves being taken away, they were 
again expoſed to the ſun till ſeven 
o' clock in the evening, when about 
half the above-mentioned quantity 
of dephlogiſticated air was again 
found in the Jar, which proved to be 
ſtill better than the former; its 
teſt was 1.99; 1.87; 1.7 323 I-053 _ 
I-03; 34-83; „ 520 
38. After ſeparating again this 
air from the leaves, I replaced the 
jar in the open air upon the ſame 
place, and left it till next morning 
at ele ven o' clock, when I collected 
from the ſame leaves nearly the 
ſame quantity as the laſt time of 
very fine dephlogiſticated air ſettled 


at 


'Y wee 7 


Quan- 3 3 
ey at the top of the jar; it gave by 


nad the nitrous teſt 1.913; 1.75; 1.583 


Hr Ld; 20% 3.153 3.89. 
33. Three leaves of a ſavoy- cab- 
bage, of a moderate ſize, were put 
in a ſimilar jar with pump-water, 
in a fair ſun-ſhine, between twelve 
and two o clock, when two ounce- 
meaſures of deph logiſticated air were 
diſengaged : which gave by the ni- 
trous teſt 1.943 I 785 "To _ 

364 323 3.36. 5 

34. A handful of the leaves of 
-Nafturtium Indicum yielded, in a 
few hours on another day in a fine 
ſun-ſhine, one ounce-meaſure of 
dephlogiſticated air, of the follow- 

ing goodneſs, 1.93; 1. 763 1.5 67; 

504 1.39; 1.99; 2.96. 

35. Seven and twenty ſingle. 
leaves of a walnut- tree were in the 
ſame manner expoſed to the ſung 
ſhine 
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18 
ſhine in a fair warm day, from 
eleven till five o' clock, when they 
had yielded about one ounce-mea- 
ſure of good dephlogiſticated air. 
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SECTION V. 


Experiments tending to inve/ligate 
the quality of air yielded by plants 
in the night, and by day in dark 
or ſhaded places. 


36. TWO handfuls of graſs, the 
roots being cut off, were put in an 
inverted jar of a gallon, full of 
pump-water, and placed in a room 
during the night, the jar being 
covered ſo that no light could come 
at it before I examined it. In the 
morning 
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morning a ſmall quantity of air 


was ſettled at the inverted bottom 


of the jar, in which a candle Was 


extinguiſhed directly. 
37. At nine oclock in the even- 


ing, Auguſt 8, when no leaves 


would yield any more air bubbles, 
except potatoe-leaves (which always 
begin the firſt to yield air in the 
morning, and ceaſe to yield them 
at night the laſt of all), I filled dif- 
ferent jars with pump-water, and 
put in each a good deal of leaves 
of ſome or other plant or tree, VIZ, 


leaves of oak, lime-tree, willow, ye. 


tree or taxis, apple-tree, ſage or ſal- 


via, artichoke,  perficaria urens or 


water pepper, potatoe leaves: they 
were all kept in a room till next 
morning, when 1 examined the air 
which they had yielded. 


r 


Early 


_ 


1 


— . 


hay fag} oo . 


F 

Early in the morning I found 
they all had yielded but an incon- 
ſiderable quantity of air. 

The air of the oak leaves and 
walnuts was the worſt of all, it 
was not diminiſhed by nitrous. air; 
that of the willow and the ſage Was 
near as poiſonous; ; that of the lime- 

tree was not quite ſo bad; that of 
the artichoke was ſOmewhas better; 
that of the potatoe- leaves was the 
leaſt poiſonous of all; however, in 
none of them a candle would burn 
even for a moment. That of the 
water-pepper was ſo poiſonous, that 
it extinguiſhed the flame, though 
diluted with five times as much 
common air ; the apple-tree leaves 
had yielded ſo little air that I could 
not put it to any teſt. 

38. Two handfuls of leaves .of 
French beans were put in a jar full 
of 
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of water, which was kept inverted 
the whole night in a room; next 


morning a ſmall quantity of air was 
obtained, which proved to be of a 
very poiſonous quality; it extin- 


guiſhed directly a flame. One mea- 


ſure of it with one of nitrous air 
occupied 1.94; ſo that an animal 
abſolutely could not have lived in 
it during one ſingle minute. 


8 E G- 
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SECTION VI. 


Experiments tending 70 inveſtigate 
to wha! degree plants may affect 
common air in tbe night, and by 
day time in ſhaded places. 


39. SOME plants of graſs, with 
roots and all, were put in a jar of 


a gallon; the jar was inverted upon 


a diſh, and ſome water put in the 
diſh to keep the plants alive, and 


to cut off the communication with 
the external air; in the morning 


the air in the jar was altered for the 
worſe, the flame of a wax-taper 
grew dim in it. One meaſure of 


it with one of nitrous air occupied 


1.24. 
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40. Two handfuls of leaves of 


French beans were put in a jar of 
a gallon ; it was kept inverted upon 


a diſh, and ſome water poured upon 


it; next morning I found the air 


ſo much fouled that a candle could 
not burn in it. One meaſure of it 
with one of nitrous air occupied 


I. 3957 
41. After having taken out ſome 


of the air for trial, I placed the jar 
with the remaining air and leaves 


in the ſun from nine till eleven 


o clock, when I found the air ſo 


much mended, that a candle could 
burn 1n it, and that one meaſure of 
it with one of nitrous air cu 


After this I replaced it again in 
the ſun till five in the afternoon, 


when I found the air ſo much 
mended as to be equal in goodnalh, 


to common air. 


0 42. A 


OO _ Mw ww ow tw «-_. 
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42. A little branch of Cedar of 


Lebanon was placed over- night in a 
room under a cylindrical jar of a- 
bout two ounce-meaſures ; next 
morning the air was much fouled 


by it. One meaſure of it with one 


of nitrous air occupied 1.45. 


43. Three jars inverted were | 
placed upon diſhes in the manner 
as in Exp. 39; under one was 


placed a potatoe- plant; under the 


ſecond à plant of common mnight- 
ſhade ; under the third a Rn of 


byoſcyamus. 


Next morning I found the air of | 
all three very much fouled, bnt that 


of the hyo/cyamus 'the moſt of all. 
In none of them would a candle 
burn. One meaſure of the air of 


the potatoe-plant with one of nitrous. 
air occupied 1.59 ; one meaſure of _ 


that of the night. he occupied with 
BE one 


— ,,, go 
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one of nitrous air 1. 77; and that 
of the byo/c yamus 1.8 3. 3 

44.1 placed a very lively Ne 
eight days old, under a jar contain- 
ing a quart full of the air fouled; by 


IE Is 


the byoſcyamus plant in the prered-, 


ing experiment; 1 directly grew 
ſick, and was ready to expire in leſs 
than half a minute. 1 took it im- 
mediately out of the jar, and; put 


it directly 1 in another j Jar full of de- 
phlogiſticated air drawn from the 


leaves of plants. The creature re- 
mained for ſome minutes quite mo- 
tionleſs, ſhewing no ſigns of life 
but by drawin g languidly its breath; 
it recovered gradually in this-ajr in 


ſix or ſeven minutes ſo much that 


it began to ſtand upon its legs; and 
to jelp now and then with a very 
weak voice. 1 then took it out of 
the dephlo giſticated air and put it 


upon 


for 


f 8 


ſoon as it came out of the laſt jar 


it ſeemed to grow worſe, and could 
ſtand no more: however it e- 


covered gradually again. 

45. A | prig of pepper mins was 
laced under ar inverted jar upon 
a diſh, with ſome water upon it, to 


keep the plant alive, and to. ſhut off 


the communication with the air in 
the jar, and the air without. It was 
placed in a warm day in a room 
againſt the window towards the ſun, 
from eleven till one o' clock. An- 
other ſprig of the ſame plant, and 
of the ſame ſize, was put under a 
fimilar jar, and placed upon the 
floor far from the e A 
room very well lighted, but 
which the ſun did not ſhine at Fe 
time. By examining both airs I 
found the air of 'the-jar which was 
P 2 Placed 
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buſhes, ſo that no rays of the ſun 


during ſeven hours in an agreeable 


11 


placed cowands the fun rather better N c. 
than the common air was at that WW a: 


time. But the air of the other jar ¶ p! 
was leſs good than the common air; WW ir 
for one meaſure. of it with one of Il of 
nitrous air occupied 1.13; where- v 


as one meaſure of the common air 1. 


with one of nitrous air 00 


1.062. con fo 


46. Two en of FREY afs m 


dalnut-tree were put into a gallon I b1 


jar, filled with pump water, and ere 
placed about four feet from the lit 
wall of the houſe towards the north, 
and under the ſhade of raſsberry- 


could reach it. After ſtanding there 


warm day, ſcarce =, of air was ob- wi 

tained of what theſe leaves uſed ito tai 

give in the ſun-ſhine ; and this ar I of 

was an ſuch a bad. quality thatoa pie 
| candle 


OT 
© 285 J 
candle could not burn in it: where- 0 of 
as two. handfuls of walnut-leavesirdet- 
placed in the ſun-ſhine had yielded * 
in the ſame time a great quantity 
of very pure dephlogiſticated air, 
whoſe teſt was 1. 69; 1.82; 1.69; 
1.543 2.35; 3.34. 466 
47. At the ſame time two hand- 
fuls of oa leaves were in the ſame 
manner placed under the ſame: 
buſhes ; the air of theſe leaves was 
remarkably foul, for it was very 
little diminiſhed by nitrous air. 
48. The ſame was done with 
willbꝛo leaves; the air obtained was 
I alſo of a bad quality, but better 
: than that of oak or walnut-leaves. 
49. The ſame was alſo done 
- El with leaves of hiu-tree; the air ob- 
© tained was very foul, as one meaſure 
Jof it with one of nitrous air occu- 
pied 1.90. | 
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80. I placed over-night i in a room 
About. an equal quantity of branches 
of a lime- tree, walnut- tree, A Vine, 
an oak, and a willow, each in a 
different jar holding a gallon, with- 


out water, putting only ſome water 
in the plate upon which the jars 


were inverted, to keep the branches 
alive; the jars were left without 
being covered, and examined be⸗ 
tween eight and nine in the morn- 
ing; the air of all Was tried by 
putting one meaſure of it with 
one of nitrous air immediately 
one after another in the glass 


J 


tube. 
The air of the lime· tree occu- 
e 1.24 
the air of the walnut-treg 1.25 
— — vine 1.30 
— — — - oak > +.» 
——-— illow 1 3 


5 1. After 


TY 
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After having taken out as 
. er air as was wanted for the 
trial, the jars were placed in the 
garden in a fine ſun-ſhine, and 
the air of them was again exa- 
mined between ten and eleven. 
The air of the lime- tree Occu- 
pie Noe 
the air of the walnut.tree 1.07; 


— vine 1.052 
— — oak 1.122 
— — willow 1.07 


| After which they were again ex- 

poſed to the ſun till three in the 

afternoon, and their air examined. 
The air of the lime- tree occu- 


— » 


* 


." pied - - ”» ! | 
the air of the walnut 1. 0 8 
— — vine 1. 52 
— — oF  . 
— — Willow 1.07 
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o that the ſame air which the 
plants had fouled in the night was 
again reſtored to its former purity, 
and even by ſome of theſe plants 
rendered better than common air, 
principally by the walnut-leaves, | 
lime-tree, and vine, the teſt of 


the common air being at the time 


that one meaſure of it with one of 
nitrous air ä 1. 07. 
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Kapern gan 2 the dama Ze 
done to common air by the night 
is very inconfiderable compared 10 
the n i receives in the day. I 


82. TWO handfuls of lim ita 
leaves were put in a jar full of Wa- nde 
ter, as in the former experiment, woes. 

and expoſed to the open air from 
the 14th of Auguſt to the r6th, 
when the air diſengaged from them 
was examined, and found to be good 
dephlogiſticated air; its teſt was 
1.95; 1.85; 1.77; 2.40; 3.50. 350 

53. Some graſs, kept in a green 
bottle from the evening till next 
day at eleven O clock, had yielded 
ſome air, whoſe teſt was 1.80; 

1. 64 1.543 2.31 3.26. 374 
54. A 


| 28 L 
8 54. A handful of Perfi caria urens, 


the dad Water pepper, Was kept in 2 green 


eroyed. bottle, and expoſed to the open air 
from Ms. evening till next day at 
ten o ' clock, When the air collected 
from it was found of the following 
226 teſt, 1.90; 1,86; 2.783 3-74. _ 
55. Two handfuls of leaves of 
100 Taurorceraſuus were put in a jar full 
of Water, and expo! ſed to 5 open 
air during 24 hours; a gd. quan- 
tity of dephlggiſticated air Was h- 
tained, whoſe teſt, was 1 57 85 J. 6275 z 
306 ans 5 e, | | 
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SECTION VII. 


Experiments ſhewing that plants have 
a rema rkable power 7 correct bag 
air in the day. 


8. A Weald of pepper-mint. put, 
in a Jar full of air fouled by breath» wo 4 
ing (ſo as to extinguiſh a candle), voued. 


and expoſed to the ſun, had corrected 
this. air in three hours ſo far that, a 
candle could burn in it. 


57. A ſprig of a nettle was put 


in a jar full of air fouled by. breath 
ing ſo as to extinguiſh. a candle ; - it 
was placed in a , room during the 
whole night ; next morning the air 
was found as bad as before. The 
jar was put at nine in the morning 
in the fun-ſhine ; in the ſpace. of 


two 
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— 285 two hours the air was ſo much cor 

wmerrYrected, that it was found to be nearly | 

3 s good as common air. 

58. A ſprig of Perſi caria uren: 
was put in a phial full of air fouled 
by breathing, ſo as not to allow a 
candle to burn in it; it was expoſed 

to the ſun during an hour and an 
Half, in which time the air was ſo 
much corrected that a candle could 
burn in it. The ſame effect was 
obtained from a ſprig of a vine, and 
that of a camomile plant, and from 
ſome ruſhes. | | 
59. A muſtard plant was put in 
| a jar; the ſtem was cut off on a level 
with the orifice of the jar ; the jar 

- was then inverted in an earthen pan 
containing ſome water to keep the 
plant alive, and placed over-night 
in a room; next morning the air 
of the jar was found much fouled, 
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ſo as to extinguiſh. the flame of 3 - 


the two 


wax-taper ; its teſt was,; by Abbé 
Fontana's method, * 98s, 2. 5 r 
e 04/21! 2 117 
8 It was then ane > to is 
ſun, and examined again after a 
quarter of an hour, and found al- 
ready ſomewhat corrected; for its 
teſt was then 1.97; 2.84; 3.79. 121 
The jar was again put in the 
open air, when, after ſtanding 12 
hour in the ſun, the air was found 
to be remarkably corrected; for 
now its teſt was 2.01; 2,25; 3.24. 176 
The jar was again replaced in 
the ſun; when it had been 'expoſed 
during three complete hours, the 
air was ſo much improved as to be 
better than the common air at the 
time; for its teſt Was J. 9 53 2.2173 
2. % ene e r ni Hanigdo hl 
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2.253 3.262. 


SECTION m. 


inbing, and poiſonous plants yield 


wht as wy DI Der. 


jar full of water in the fan-ſhine, 
from twelve till five o clock a great 
deal of fine dephlogiſticated air was 


Wax-taper was very brilliant. One 


„VVV meaſure 
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=, The _ or che confividh att was 
by Abbé Fotitana's 


See alſo Experiments 40 and 41. 


Eper, is ſewing that aer 


by day-time as good RY 


"ny Anh of Hyoſcyamus was 
expoſed in the ordinary way in a 


obtained, in which the flame of a 


2 


Fe FF 
meaſure of: it With twe Gf bitröttgg⸗ 4 
air occupied ©. 935 "wth. ace 
1.70. in f 10 xroyed. 
62. Leaves of Luis cher fits (ond 
of the moſt active poiſons that exiſts 
in the vegetable kin dem, when 


- 
1 
* 
2 — ꝛ— . IE ̃7˖—ßÜß᷑—— as ces rr —̃̃ͤ Go 
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amin almoſt in a luiltant t "ai 
equally poiſorious "when take In 
the ſtomach, as when applied to 4 
wound, which laſt effect was lately 
diſcovered by Abbe Foritana) treated 
in the ordinary way yield a good 
deal of dephlogiſticated air. Two 
handfuls of them expoſed in water 
to the ſun, between eleven in the 
morning and five in the afternoon, 
yielded a good deal of . dephlogiſti- 
cated air, whoſe. teſt was 1.87: 
I.07; 1.50; 2.04; 3.04 394 
63. Two handfuls of common 
nne, a ſuſpected plant, ex- 
Pore 
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Qin "EE? in the ſun between two: and 
te w*five O clock, had yielded a great 
wer deal of dephlogiſticated air, whoſe 
teſt was 1.922; 1-793 I. 655 I. 523 
495 2» 082; 3 3.08. | | ? 


64. I got in the Gone, way good | 


+ 


dephlogiſticated | air from tobacco 
leaves, (ſee Exp. 9); from Atriplex 
Vulvaria, a plant of a very particu- 
lar. offenſive ſmell ; Cicuta Yiro/a or 


zwater hemlock, one of the moſt dan». 


gerous poiſons ; and Sabina. 
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SECTION X. 


Experiments ſhewing that all flowers 
in general yield a very poiſonous 
air, though in a very ſmall quan- 
tity, and are apt to ſpoil a great 
quantity of good air by ie and 
by night. 


65. TWO handfuls of flowers 
of Marigold or Calendula were ex- 
poſed in pump-water to the open 
air during 48 hours; a ſmall quan- 
tity of air was obtained, which ex- 
tinguiſhed flame directly, and was 
ſcarcely diminiſhed at all by nitrous 
air. 

66. Two handfuls of Camomile 
flowers were put in a quart jar 
filled with pump-water, and invert- 
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ed: after two days ſtanding in the 


garden, a ſmall quantity, of air was 


obtained, in which a flame was im- 


mediately extinguiſhed. 
67. Forty-five flowers of Maxi- 


gold were put in a quart jar without - 
water, and kept the whole night in 


a room, the jar being inverted; next 
morning I found the air ſo much 


' fouled by them that a candle would 


not burn in it. One meaſure of it 


with one of nitrous = occupied 


1.43 | | 
68. I placed the ſame flowers 


with the remaining air in the ſun- 
ſhine from nine till twelve, when I 


found the air ſtill more infected. 


One meaſure of it with one of ni- 


trous air occupied 1. 54. ä 
69. A few flowers of Honey-/uckles, 
Caprifolium, were placed under a 


jar of about a pint; when they 
had 


- . 1 227 J 
hal ſtood about three hours i in the 
room, the air of the jar was fo 
much infected that a candle could 
not burn in it. 
The ſame effect was obtained 
with a ſimilar quantity of the ſame 
flowers expoſed during three hours 
in the ſun-ſhine. | 

70. A ſimilar quantity of theſe 
ſweet-ſcented flowers were kept in 
à pint jar over-night ; when they 
had ſo much fouled the air that an 
animal muſt have died in it, one 
meaſure of it and one of nitrous air 
occupied 1.68. 
All kinds of flowers had nearly 
the ſame effect. All of them fouled 
the air more or leſs, either in a 
room or in the open air, as well by 
day as in the night, equally in ſun- 
thine as in a ſhaded Pee 
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Experiments ſhewing that roots of 


plants when kept out of the ground 


Yield, in general, bad air, and ſpoil 


common air at all times, Jome few 
excepted, 


; Den. 71. THREE handfuls of roots 


tity of 


e eof muſtard plants, waſhed clean, 


airs deſ- 


wy were put in a jar full of water in 
the ordinary way, and expoſed to 


the ſun during ſix hours; when 


ſome air was obtained, which. ex- 
tinguiſhed a candle directly. 


„0 handfuls of roots of 
common ruſbes, well cleaned from 


dirt, were in the ſame manner ex- 
poſed to the ſun during ſeven hours; 
when a ſmall quantity of air was 
6 8 „ obtained, 


* oo - 


1 $25 1 i 


obtained, in which a candle could un 


the two 
airs deſ- 


not burn. 


of 


73. One handful of roots of no ed. 


muſtard plants, cleanly waſhed, was 
put in a quart jar full of water, and 


three ounce-meaſures of common 
air let up: after fix hours ſtanding 
in the ſun, the air was found 
changed for the worſe, for its teſt 
was, by Abbe Fontana's method, 
1.953 2.343 3.37. | HED 
74. A handful of roots of Beca- 
bunsa was expoſed to the ſun in a 


quart jar filled with water during 


fix hours; a moderate quantity of 
air was obtained, which, by the ni- 
trous teſt, proved to be as. Lag as 
common air. 


All other roots which I tried 


yielded bad air, and N ordi- 
nary air at al times. 
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SECTION XII. 


Experiments fhewing that all fruits 
in general yield bad air, and infets 
ordinary air at all times, but 

| principally in a dark Nate, and in 
be night. 


75. Six POEM of a ſmall ſize 


were put under an inverted quart 
jar placed upon a diſh, in a room 


not very light, between two in the 
afternoon and ſeven in the evening; 
when I found the air in the jar 
ſo much ſpoiled, that a candle 
could not burn, nor an animal hve 
m it. One meaſure of it with one 
af nitrous air occupied 1.86. 
76. Two of theſe peaches, being 
put under the ſame quart jar during 
| two 
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two hours, had ſo much altered the 
air that a wax-taper could ſcarcely 
burn in it a moment, but was ready 
„ 

77. Six peacbes of a ſmall ſize 

were placed under an inverted quart 
jar in the ſun between. nine and 
eleven; when, by examining the 
air, I found it to extinguiſh a can- 
dle. One meaſure of it with one 
of nitrous air occupied . 
78. One lemon placed under a 
jar, containing three quarters of a 
pint, infected the air ſo much in a 
few hours, that a candle burned 
dim in it. 

79. One handful of eee were 
placed under a jar of two pints 
during the night; 1 found the air 
in the jar ſo much fouled as to 
extinguiſh a candle. | | 

| OQ 4 80. Six 


"+ $08 
80 Sir ſm; all Bergamo? pears 
were pe: over-night under a jar of 
two pints ; the air was altered ſome- 
what for the worſe ; a flame grew 
dim in it. One meaſure of this 
air RE one of nitrous ar occupied 
3 „ 
"Dx. Three apples nearly ripe 
were placed under a two-pint jar 
over-night ; the air. was found much 
infected by them; it extinguiſhed. 
a flame. One 98 of it with 
one of nitrous air occupied 1 48. 
82. The remainder of the air in 
this jar Was kept with the apples, 
and expoſed to the ſun during ſeven 
hours, when the. air was become 
{till worſe. One meaſure of it with 
one of nitrous air occupied 1.72. 
A flame was directiy range 
+ | 
8 3. Four 
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83. Four lemons: were placed 

under a quart. jar in the ſun during 

ſeven hours, when the air was 

changed for the worſe. One mea- 

ſure of it with e nitrous air 
occupied 1. 18. 

84. A jar ee a nin was 
ones filled with ripe mulberries, 
and expoſed to the ſun, being in- 
verted upon a diſh; in the ſpace 
of four hours the air in the jar 
was ſo much infected as to extin- 
guiſh a flame directly. One meaſure 
of it with one of, nitrous air ou 
pied 1.63. 3 

85. Plamlo 1 0 e rips. 
and unripe, ſpoiled alſo common 
air in the ſun. and in the dark. 

86. Six apples, as ſoon as taken 
from the tree, were directly put in 
a gallon jar full of pump-water, and 
expoſed to the ſun, the jar being 

inverted 
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inverted upon a diſh; the apples 
became covered with a great number 
of ſmall air-bubbles. After they 
had been thus expoſed to the ſun 
from ten in the morning till four 
in the afternoon, a moderate quan- 
tity of air was obtained, which 
proved to be very bad; a flame 
was directly extinguiſhed in it. One 
meaſure of it with one of nitrous 
air occupied 1. 6 9:w. 

87. Two dozen of young and 
ſmall French beans were put in a 
quart jar full of water, and expoſed 
in the ſun from ten till two o clock: 
they were covered all over with a 

great many ſmall air- bubbles; the 
quantity of air collected was but 
ſmall, and in quality ſomewhat 
worſe than common air. One mea- 
ſure of it with one of nitrous air 
occupied 1.14; whereas one mea- 
| ſure 


, — 
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ſure of common air with one of 
nitrous air occupied 1. 082. | 

88, Two dozen of young al 
ſmall French beans were put 
under an inverted quart jar over- 
night in a room without water 
they ſtood till eleven in the morn- 


ing and were not covered, ſo that 


they had been a long while expoſed 
to all the light of the room. The 
air in the jar was found ſo remark- 
ably poiſoned, that it even ſurpaſſed 
in foulneſs the air infected by a 
plant of Hyo/cyamus (ſee Exp. 43); 
for one meaſure of it with one of 
nitrous air occupied 1.95. 

89. I was willing to ſee the effect 
of ſuch offenſive air upon a living 
animal. I placed a very lively 
chicken eight or nine days old. in 
this air; in the very inſtant it en- 
tered the Jay it thewed ſigns of the 

utmoſt 


BY. >. ot 
utmoſt anxiety; fell down motion- 
Teſs, and died in leſs than Half a 
minute. When'I ſaw ät dying, 1 


took it out with all the expedition 
poſfible, in oder to recover it in 
another jar full of dephlogiſticated | 
air, which I had kept ready for the 
purpoſe ; but, notwithſtanding it 


had not been 20 ſeconds in this 


foul _ it Was "Im ite ee of | 


tife. 

> Qoteparive the © faikdcengol of det. 
troying the life of an animal with 
this air, with that of inflammable 


air drawn from metals by vitriolic 


or marine. acid, I found that the air 


fouled by - theſe beans was as de- 
ſtructive to animal life as the inflam- 


mable air "itſelf. - 
90. 1 Placed ſix of theſe beans 


over-night in a gallon jar inverted 


- qa a Wy on Purpoſe to ſee 
| whether 
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whether ſuch a ſmall number of 
them could affect obſervably ſuch a 
great body. of air. I was aſtoniſhed 
to find they had ſo much affected 
the air, that it was rendered quite 
unwholeſome for breathing; it ex- 
tinguiſhed a flame; and one mea- 
ſure of it with one of nitrous air 
occupied 1.34. 
91. Three ſmall unripe walauts 
were put under a jar of about three 
ounce- meaſures, from twelve. till 
two o'clock, in a room by day, 
when the air in the jar was ſo much 
ſpoiled as to extinguiſh flame. Its 
teſt was, that one meaſure of-it with 
one of nitrous air occupied 1. 54. 
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SEC TION XIII. 


Hindman Jhewing that no part of 
plants improve ordinary air, or 
viell dephlogiſticated air, but the | 


leaves and the green flalks: 


iy of ga. THE former experiments 


the two 


rep. With flowers, roots, and fruits, are 


already above related. There re- 
main only the green ſtalks of 


branches, not yet covered with the 
rough ſkin or bark, and the wood 


itſelf, to be examined. 


I put ſome green ſtalks of a wil- 


low-tree, the leaves being ſtripped 
off, in a gallon jar filled with pump- 
water ; the jar was expoſed, invert- 
ed, as ordinary, upon a wall in a 
warm fun-ſhine during four hours. 

L | They. 
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They became moſt beautifully co- e 
yered with an infinite number ofs 
round air-bubbles. A great deal of.. 
dephlogiſticated air was obtained, 
which gave, by the nitrous teſt, 
1.96; 1,87; 1.837; 2.68; 3.64 335 
93. Some branches of a mul- 
berry-tree, covered with grey bark, 
were put in a gallon jar full of 
pump-water, and expoſed to the 
ſun. A moderate quantity of air 
was obtained, which, being put to 

the nitrous teſt, proved to be about 
the ſame quality with common air; 

its teſt was 2.01; 2.10; 3.10. 190 
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SECTION XIV. 


P 
Experiments ſberving what kind of b 
- water obſtrucis leaſt the natural T 
boberation of leaves yielding de- m 
, _ phlogiſiicated air. 5 T 
ec 


94. AN equal number of willow I w 
leaves were put in four different jars, of 
each holding a gallon ; one jar was 
filled with ſtagnating water taken of 
out of a pond rather unclean ; the if th 
ſecond jar was filled with rain-water ni! 
collected the day before; the third IU lo 
with river-water ; and the fourth 
with water taken freſh from the we 
pump. They were all placed, at 
eleven o clock, upon a wall in the | ter 
ſun-ſhine; and the air yielded by 
CE 6; | the 


| 
TY 
: 
\ 0 
ol 
« « ' 
* Y N 
- . 
+ 74a, 
7; 1 
22 4. 
„ * 
E . 
a xy 
CR" 
1 4 V IX 
* IF b 
. Y 
* 15 
— 
1 
« wt, 
. 
. 
1» , 
* 1 
IM 
1. F008 
1 N 7 
8 2 
Net ; 
5 1 
2 > . 
3 
2 * 
29 72 ' 
_— 
"Ny 
T2, A, j 
14 i. K 
LL» St * 
N 
8 
— 
> * oY 
i 
"LEH 
1 3 1 
+ Es 
I 
1 
t. ey 1 
n I 
-£ 55 
27 - i 
i 
- 408 
1 
33 
I, ! 
G © 
1 
70 AT 
72 { 
WW, 
w_ 
WM . 
. v4 
x TY ? 
A 
*. 1 } 
£22 
<4 : 
. 
« » of 
TT. 
. 2278 
SY 
ie * 
b 
+3 * 
1 
© 
> Si 
p 
© 
D 
$ 4 N 
5 I 
l N 45 
- by 8 a 
1 
1 
82 1 6 
"or n 
* , 1 £ 
N 
3 ) 
Wo. * 4 
9 * N 
_ p 
o þ + 
oo - q 
ry - 'S F : 
72 5 * 
7 "+8 
4X 
r 
RF hy 
12 4 
\ 82 
o 4 ; 
F +: 1 
RP 
a 4 


nan e 
„ r BE ae att --- i 
. TI r Rr. 
g * 


ff 4# } bs 
the leaves was taken out of the) Jars oe 
at three in the afternoon.” © "rhe wo. 
- The reſult was, that the leaves 
put in pond-water had yielded the 
leaſt quantity of air, and that of no 
better quality than common air. 
Thoſe in the rain- water had yielded 
more air, and of a better quality. 
Thoſe in the river-water had yield- 
ed ſtill more and better. The pump- 
water had yielded the moſt and W 
of all. SI 
To be able to Mes the Beats 
of the exact degree of purity of 
thoſe airs, I put them all to the 
nitrous teſt; the reſult was as fol- 
lows: | a 
Air from tue leaves i in ſtagnatings 
water 2.04; 2.20; 3-22 =” 8 
Air from the leaves in rain-was 
ter 1.94 5 1.962; 2.69 3. 3.69. 
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— Air from the leaves in river- water 
* 2-055 2.04; 2.476 3.444. 
Air from the leaves in pump. 
water 1.96; 1.85; 1.723 1. 64 

456 2.473 A +. 7 

ei put a handful of leaves | 
2 willow. in a jar full of newly 
diſtilled water, and expoſed it to 
the ſun during four hours; the 
leaves gathered ſome bubbles upon 
the under ſide, but very few upon 
the upper fide; and very little air 
Vas obtained, ſcarcely enough to put 
it to the teſt ; and of this air about I f. 
+ Was common air, which had ſlipt 
1 by inverting the jar. It was very cc 
far from being dephlogiſticated air; bi 
it was em warſe than nn fix 
air. 1 de 
96. I obtained ſome water hah p 
was diſtilled ſome months ago, and be 


put ſome leaves of a vine in it. 4 
ſmall 


— d g. 
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ſmall number of bubbles ſettled 
upon the under ſide of the leaves, 
but very few upon the upper ſur- 
face. The jar was placed in the 
open air during about five hours, 
the weather being cloudy. A ſmall 
quantity of air was obtained, which. 
was worſe than common air. 
97. 1 inipregnated ſome water 
drawn out of a well with fixed air 
by Dr. Noot's contrivance, or by the 
glaſs apparatus ſold at Mr. Parker” 8. 
I put ſome leaves of a vine in a jar 
full of this Water; as ſoon as they 
were under nas they were all 
covered moſt beautifully with 
bubbles. After ſtanding about 
five hours in the garden in a cloydy 
day, ſome air was obtained, which | 
proved alſo, by the nitrous teſt, to 
be worſe than common air, the 
greateſt part of it being abſorbed 
R 2 by 
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: by the water before it was put to 


the teſt. 5 
98. impregnated a jar full of 


Water with fixed air by means of 


ſalt of tartar and ſpirit of vitriol, 


according to the method of Dr. 
Hulme. I put ſome leaves of a 


vine in this water, which 1 found 


covered with air-bubbles as ſoon as 
they were plunged under the water, 
firſt at the under ſurface, and ſoon 
after at the upper ſurface alſo. 
After ſtanding about four hours in 


a warm ſun-thine, I found a very 


large quantity of air colleQted at 
the inverted bottom of the Jar, 
which I found by far the greateſt 


part to be fixed air, as it was ka 


ſorbed in the water by ſhaking. ' 
Put to the nitrous teſt that part is 
it which remained unabſorbed, 


and 


ak 


L 245: 2 
and found it inferior in quality to 
common air. 


It might * found e to 
think, that thoſe numerous air- 


bubbles, which appear upon the 
leaves as ſoon as put under the ſur- 
face of the water impregnated with 
fixed air, are owing to the fixed air 
ſettling in the form of theſe bub- 
bles upon the ſyrface of the leaves. 


The ſudden appearance and in- 
creaſe of theſe bubbles depend great- 


ly upon the fixed air ſettling on the 


ſurface of the leaves; for any other 


body gets alſo bubbles in ſuch wa- 


ter; but the vital motion of the 
leaves acts its part in this ſcene; for 
theſe bubbles appear firſt on the 
ſame ſurface of the leaves on which 
they appear in common water. It 
appeared, by a variety of experi- 
ments I made on this head, that 
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ä 
water much impregnated with fixed 
air diſturbs the natural operation of 


* 
A, 


the leaves in yielding g dephlo Ziſti⸗ 
cated air, and that the air thus 
obtained was chiefly the fixed air 
from the water, and ſome little 
quantity of air, Which is ſometimet 
better than common 1 but lor 
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SECTION XV. 


Beeren ſewing to abu degree 


of purity depblogi/iicated air "mo 
be elaborated. & HE 


— 


- IT Hons ee in * e 
of ſeyeral hundred experiments 
that leaves of plants in general 
yield the fineſt air when they are 
not much crouded together, ſo that 


the maſt part of them receive the 


direct influence of the ſun prin- 
cipally in the afternoon between 
mid-day and ſix o clock in the 
middle 'of the ſummer, 

99. Iobtainedfrom ſeveral plants 
ſuch a pure dephlogiſticated air, 
that the flame of a wax-taper not 
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en only burned in it with ſuch a FO 7 
a ro gree of brightneſs that it dazzled 
vored: my eyes, but it excited a crackling 
hiffing which accompanies the flame 
when plunged in pure dephlogiſti- 
cated air. Among the plants which 
yielded the pureſt airs - were ſome 
aquatic plants and the turpentine- 
trees, from which I always got air 
of an eminent degree of -purity, {6 
that ſometimes ſix meaſures of ni- 
trous air were required before the 
ſaturation i of the two meaſures of 
the dephlogiſticated air could be ob- 
tained, and that above 388 of the 
bulk of the two airs were deſtroyed. 
100. In September I got from 
young leaves of a vine ſuch pure 
air that its teſt gave the following 
reſult: 1.97; T. 87 1. l 13694 | 
470 2 335 hh 2 155 905 . 
| | 101. Ad | 


2 
* * ws * 
* . 


10. And the ſame day, from. 


full-grown leaves of a vine ſtill e e 


airs deſ. 


purer, it gave the following reſult; 


1.953 N nn 1.603 1.673 925 
2. —53— 5 ene $47 
102. 3 air veto bu the 
green matter ſurpaſſed in purity the 
dephlogiſticated air obtained from 
leaves; this purity was ſo great, 
that this dephlogiſticated air re- 
quired eight meaſures of nitrous 
air to ſaturate two meaſures of it, 
and that A of the bulk of the 
two airs were deſtroyed. The de- 
phlogiſticated air, which 1 obtained 
from the green matter collected 
from a ſtone- trough kept full of 
water near a ſpring upon the high- 
road, was ſo great, that of the 
bulk of the two airs were deſtroyed 
before NN com ETON ſ aturation was 

obtained. 875 
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As this green matter is probably 


| 2225 of the vegetable kind, I make no 
waged. doubt but as good dephlogiſticated 


air might. be obtained from leaves 
of plants by ſome way or other 
which I have not yet been a 
enough to hit upon. 8 
However pure this dephlogiſti 
cated air may: be, that which may 
be extracted from certain ſubſtances 
Which do not belong to the vege- 
table Kingdom is ſtill ſuperior to 
it, as is the air obtained from PUT 
_ red precipitate. 
10 give an exact mm thy 
nature. of theſe airs; J will place 
here the refult of the firſt ment» 
oneddephlogiſticatedair, drawn from 
the green matter, produced by itſelf 
in the jar. The method of trying 
it was that of Abbe Fontana, 2.081 
2.01; Le 11 T. 8173 1.7 22; 1. 7053 


1 281 J 
The reſult of the teſt of the de- 
phlogiſticated air, obtained from these 
green matter gathered from the 
ſtone- trough on the high- road, 
2.08; 1. 073 2.03 * 499} —— 
1.78. 2.543 Z. TU 652 
How near the purity of this air 
approaches to that of the dephlo- 
gilticated air, extracted by fire fro! 
red precipitate; may be feen in e 
following teſt of it: 1,633 1.483 
933 59; 27; 583 1.0253 2.36. 7 
So that the two meaſures of this 
dephlogiſticated air had been Tee 
duced to about 3, And that 4% f 
both airs Dad Wen deſtroyed d 
cninpſets the eee, $43 5 
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69. WO 1 of 


inflammable: ; air (Which Was o 
ſtrong as not to be diminiſhed at 
all by nitrous air) were let up in a 


d. quart jar containing one handful 


of pepper-mint ſprigs; it ſtood 
over-night withingthe houſe : : next 
v. I found the bulk of the air 
ſomewhat increaſed, but ſtill: ſo bad 
as not to be diminiſhed at 0 A 
nitrous air. 

104. The ſame evening 1 3 


two ounce-meaſures of inflamma- 


ble air in a ſimilar jar with one 
handful of walnut-leaves; next day 
I found 


L 2 53 3 | 
I found the bulk of air- increaſed 
to about =. One meaſure of it 


with one 'of nitrous air debate 


199. FE | | * 73 -nag* 
bs © Two ounce- meafures 0 6 


inflammable air was alſo let up in 


a ſimilar jar with one handful of 


Perſicaria urens or water- pepper 5 
next day 1 found 1 bulk of the 


air diminiſhed about = One mea- 
ſure of it with one of nitrous air 
occupied 1.97. e oy 


N. B. All theſe three jars good 


in the houſe from the evening till 
between twelve and one next day, 
ſo that the light of the day may 
have extricated ſome air from the 
pepper-mint and the walnut-leaves. 


As neither of theſe plants could - 


be ſaid to have really corrected this 


poiſonous air, I was curious to ſee 
what 
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Te 3 
| wha effect they would have upon 
. we fame air in the ſun. 
1006. Fox this purpoſe. I let up 
again two ounce-meaſures of the 
ame afla mable air in the jar 
eantaining the walnut-leaves EXP. 
204; and placed if in the ſun hes | 
been two and five clock; when 
1 found the bulk of the air increaſed 
to 3, but very little corrected, for 
ene meaſure of it with one of nis 
trous air occupied 1.89, See, in 
Exp. 107, the reaſon why theſe 
leaves failed to correct this air. 
10%. I alſo let up two ounce- mea 
fares of the ſame inflammable air in 
the jar containing the Per /icaria uren 
Exp. 105; and placed it in the ſun 
between two and ſix; when I * | 
the bulk of the air increaſed , and 


fo much mended, that one meaſure 


© ass 1 
of it with one of nitrous ur o 
pied 1. 33. 


108. 1 voy ef let up, in his 


fame jar in which the pepper- mint 
had been the whole night, twa 
meaſures of inflammable air, and 
kept it in the ſun about three hours; 
but, having forgot to copy the re- 
ſult of this experiment in my notes, 
I repeated it next day by itſelf. I 


let up two ounce-meaſures of in- 


flammable air in a quart jar, in 


which I had put four ſprigs of pep- 


per-mint, ſo that the whole made 


up about one handful; I placed it 


in a fine ſun-ſhine from one tilt 
half paſt four; when I examined 
the air, I found it increaſed about 
2, and very much mended; for 
one meaſure of it with one of ni- 
trous air oocupied 1. 21; ſo that it 
approached "OO muh to the nature 
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two meaſures | of inflammable air 
let up in the jar containing the 
walnut-leaves were ſcarce corrected, | 
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1 ® 5 To 
of reſpirable air; it exploded hows. 
ever with a loud report. „E- X 


109. As, in experiment 106, me 


* 


at all in the day time, whereas the 


other plants had corrected this air 
in a very great meaſure; I ſuſ- 


pected that the 8 had 
ſuffered from the inflammable air 
in the night time, and that, perhaps, 
they had loſt their natural power 


of correcting this kind of air, or 
that ſome miſtake had been com- 
mitted; I thought it therefore ad- 


viſeable to repeat the experiment 
another day, which I did. Hav- 


ing let up in a jar filled with 
pump- water, in which a handful 
of walnut- leaves were, two mea 
ſures of inflammable air, and left 


the 


„ 


b 257. 1 


the jar hy ſun-ſhine from twelve 
till five o'clock; I found the air 
much corrected, .. for one meaſure 
of it with one of nitrous. air occus 


pied 1. 30. FG air "MM: effet 
me HH 151-4 
I was now ſatisfied that all planis 
poſſeſs the. power of correcting ins 
flammable. air; but I wanted to ſee 
whether plants could reduce inflam- 
mable air to the purity of common 
air, by letting the inflammable air 
remain during two or. more days 
with the plant. | 

110. A. meaſure of nit 
air was let up in a jar containing 
a handful of Perſicaria urens, and 
another meaſure in a jar contains 
ing a handful of leaves of a wal- 


nut-tree. They ſtood 48 hours in 


the open air, when I examined 
them: | 
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| Wa. The inflammable air put with 


tity of 


_ tew®the walnut-leaves ſeemed to be cor- 


woxed: rected ſo much as to appear, by 
the nitrous teſt, better than the 
common air was at the time; for 


one meaſure of it with one "of 


nitrous air occupied 1.03 ; whereas 
one meaſure of common air with 
one of nitrous air occupied 1.05, 
This inflammable air gave the fol- 


lowing reſult, by Abbe F ontana's 


184 teſt, 1.91; 2.1623 3.16. 
Having filled a cylindrical jar 
with this air, I found it explode 

a an uncommon loud report, 


which ſurprized me not a little, 


and gave me ſome apprehenſion 
"that the nitrous teſt might fail in 
ſome inſtances. The inflammable 
air let up in the jar with the Per- 


-ficaria urens gave the following 


teſt : one meaſure of it with one of 


Rs | nitrous 


% > © at 


E 0 1 


nitrous air occupied 0.9 5 ; ande 


tity of 


with two meaſures of nitrous air 
1.92. By Abbe Fontana's method" 


it gave 1.90; 1.96; 2.95. 
Thus this air ſeemed to ſurpaſs 
* the goodneſs of common air. 
111. I then tried it by the flame 
of a candle, and found it to ex- 
plode with a very loud report. As 
thought the reſult of theſe trials 
very extraordinary, and to afford a 
remarkable exception in the appli- 
cation of nitrous air to the teſt 
of any air, I repeated each of theſe 
experiments twice, and obtained 

conſtantly the ſame reſult. 
112. I was reſolved, however, 
to repeat again the experiment : 
Some plants of Per/icaria urens were 
put in a gallon jar, and a good 
quantity of pure air was let up in 
the jar. It was kept in the open 
air from Sunday till F riday follow- 
8 2 | ing 
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ing, when it was examined, and 


found to be ſo poiſonous that a 


chicken, three weeks old, died in 
it in leſs than a minute. It proved | 


alſo very bad by the nitrous teſt ; 


for one meaſure of it with one of 
nitrous air occupied 1.89 ; and the 


reſult. of Abbe Fontana's method | 


was 2.58; I, 58. . 
This reſult, being quite different 


from the reſult in Experiments 108, 
109, ITo, and 111, reſtored my 


hope that ſome blunder had been 
committed in the experiments juſt 
mentioned; I reſolved therefore, 


if poſſible, to diſcover this myſtery. 


113. Two pints of ftrong -in- 


| flammable air (which could not be 


diminiſhed by nitrous air) were let 
up in a gallon jar containing ſome 
plants, with roots and all, of Pet 


caria urens, which was placed in 


3 the 


[ als 7 


LH 


the garden. After it had ſtood 24 W. 
hours, the air was examined, andibe eg 


airs deſ- 


found much mended; for one. 


meaſure of it with one of nitrous 
air occupied 1.2 3; it exploded with 


a loud report. It was again re- 
placed in the garden, and examined 
after it had ſtood 48 hours, when it 


was found, by the nitrous teſt, at 


one o clock in the afternoon, near 
as good as common air; for one 
meaſure of it with one of nitrous 


air occupied 1. I 123. It gave, by 


Abbe Fontana's teſt; 2.04; 2.332 
3-32. And yet it ſtill an as 
before. 

After this trial it was again placed 


in the open air, and re-examined 
the ſame day between four and 


168 


five in the afternoon, when the 


nitrous teſt indicated it to be better 
than common air; for one meaſure 


T3 


of it with one of nitrous air oc. 


cupied 1,06;; whereas one meaſure. 


of common air and one of nitrous. 


air occupied at that time 1.08. 
114. This reſult convinced me 
entirely that the nitrous teſt really 
fails 1 in this kind of air; for though 
it gave all the appearance of good 
air, yet it exploded with a loud re- 
port; and a chicken placed in it 
grew immediately ſick, and was 
ready to expire in ſix minutes, when 
I took it out quite motionleſs. 

115. The remainder of the ſame 
inflammable air, which had ſtood 
during fix days with the Per/icaria 
urens in Exp. 112, without being 
much changed, was let up in a jar 
containing a plant of muſtard. Af- 
ter ſtanding 24 hours in the garden 
J put it to the teſt, when I found it 
ſo much mended, that one meaſure 


of 


of it with one. of nitrous air ocu- P 
pied 1.02; one meaſure: of it with the ro. 
two of nitrous; air occupied 2. o. 0. 
The reſult of Abbe Fontana's teſt. 
was 1.96; 2.1353 .3-I25- 575 
So that it already ſurpaſſed i in ap- 
pearance the beſt common air; 
it exploded however with a loud 
report. I placed the jar again in 
the garden, and examined the air 
after it had ſtood during 48 hours, 
when I found it to all appearance 
{till more improved; for one mea- 
ſure of it with one of nitrous air 
occupied o. 96; and with two mea» 
ſures of nitrous air 1.80. The re- 
ſult of Abbe Fontana's teſt was 
1.97; 1-933 2-727; 3.66. + 235 
It ſtill ann with m vio- 
lence. | 
I placed the jar again in the 
garden during four hours longer in 
S 4 a fair 


iu; 

d ein fair ſun-ſhine, when If found the 

CHIN Kill better by the nitrous :teſtly 
"9% for now one meaſure of it with 
one of nitrous air occupied o. 94; 
and it gave by Abbe Fontana's me- 

260 thod 1. 96; I. 872. 3- 3.44 3.40. I 

It had not, 6 Joſt its ex- = 
Mofive: force.. : 4 
116. Some of the =O N 

mable air was put in a jar with an 

in verted plant of -Perficaria, To that 
the reot. was in contact with the air; 
| it ſtood: during ſix days in the gar⸗ 
| den, when I found only 5 of the Air 
remaining, and this was no longer 
exploſive nor inflammable, but 4 
flame only grew dim in it. So that | 
roots of water-plants have a re- 
markable power of abſorbing in- 
flammable air, as I found — nn 

other ro Se eee ,X 


L #68 ] 

117. I gathered ſome inflamma⸗ 
ble air from ſtagnating water, by 
ſtirring up its muddy bottom. This | 
air was ſo bad, that one meaſure of 
it with one of nitrous air occupied 
1.98. One meaſure of this air was 
let up in a jar containing a ſprig of 
pepper-mint, the root. being cut off. 
It ſtood from ten in the morning 
till four in the afternoon in the ſun- 
ſhine; I found it ſo much corrected, 


that one meaſure of it with one of 


nitrous air e 1.60. It e 
as well as before. 12 
118. An equal meaſure of * 
Game: inflammable air from the ftag- 
nating water was let up in a jar 
containing a ſmall plant of Perſica- 
ria urens, with root and all. After 
ſtanding the ſame time as the for- 
mer, the air was examined, and 
found more corrected than the other, 
for 
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for one meaſure of it with one of 
nitrous air occupied 1.48; but it 


Was as inflammable as before. 


It ſeems to me probable, from 


the above- mentioned experiments, 


that plants have a power of cor- 
recting even the worſt of all airs, 


inflammable air; but that they re- 
quire ſome days to perform this 


tranſmutation, and that one and the 


ſame plant does not live long enough 
in full vigour to finiſh the buneſs, 
if it is ſhut up in a narrow ſpace 


with a certain quantity of this air; 
and that this air, after having been 


in a great meaſure. mended by a 


plant, returns again to its former 


poiſonous quality, if it remains with 


the plant after the vital operation 


of the plant ceaſes, which I appre- 


hend was the cauſe of the difference 


2 


_ 
of the event in Experiments 1 10, er 
111, 112, 1 1 3, 1 14, 115. 755 * 
It appears alſo that plants have auexed. 
power of changin g inflammable air 
into a kind of air which is not to 
be known by the ordinary nitrous 
teſt, and which is the only air 1 
know that explodes without the ad- 
dition of any other air; ſo that it 
ſeems to be by itſelf a true fulminut- 
ing air; for this inflammable air, 
after the per/icaria plants were 
changed four times during 16 days, 
gave at laſt the following Iu 
1. 815 1.56; 1.373 2:27; 3.25. 378 
One meaſure of it with one of 
nitrous air occupied o. 84; with two 
meaſures of nitrous air o. 98; with 
three 2.00; and yet it had not loſt 
its exploſive quality, though by 
this diminution of its bulk with 
nitrous air it indicated to be far bet- 
- -— tar 


i 

Ll 

3 

4 

8 

1 
1 

4 

_ 

- bY 

* 

s "| 
_ 
„ 14 

5 

11 
+ 
4 4 
r 
. 
3 

1 
- CF A 
Oo. *% 
" © 4 G 
35 74 
n 
* 14 
1 1 

4 

L 8 

 F'2 
. 
g * 

«4 

* * 

o * 
9 
— 
. 
* 1 
. 
2 

3 
128 
1 
"IN 

9th 

i 
3 ve 
Js 1 
R N 
5 = * 

* 

. 
= <3. 
"487 
ry 

7 
28 
**.:15 

Wl 
122 by 
it 2 
——— 
1 

PF: 

FP * 

WI 

7 . 
| OS: 508 
_—. 
i L'$? 
3 x FJ 
1 N 
1 2 1 
1 4 
WEED 
il 4 } 

\ = 8 

E 

n 
OI | 
' wh 
<> 
l _ 
3 1 
3 

* . 
1 4.9 
899 
221 , 
, 5 » 

1 18 

5 : 

4 «thy 

— +l 
"= 8 3 
4 
. N 
ne 
r 

* 1 7 

++ * 
2 7 

5 

4 5 

43 

7 i 

LACS ; 

* * 

I, 
* 


7 268 5 


ter than common air, nay even to 
be dephlogiſticated air. 

I make no doubt but the plants 
nad communicated to this air the 
quality of being diminiſhed by Nis. 


trous air, by mixing with it the 


dephlogiſticated air they yield af 5 

themſelves; which is alſo the opi- | 
nion of Abbe Fontana, to whom I 

communicated the experiment. But . 
1 cannot but think that the plants, 
by their vital powers, had changed 
this pure inflammable air into ful 
mninating or exploſive air, as this 
quality is given to it in one night, 
or in a dark place in a few hours; 
though Plants yield no de phlogiſti - 
cated air in the night or in dark 
places, but ſcarcely any air at all, 
and whatever air they yield is ꝓphlo- 
giſticated air, unfit for ſupporting 
flame. It even ſeems to me not 

improbable, 


4+ # < 
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improbable, that living plants not 
only improve good air, or correct 
bad air, by communicating their de- 
phlogiſticated air to it, but alſo by | 
a peculiar faculty they poſſeſs of 
purifying the circumambient air, 
which they may do by taking to 
themſelves the inflammable parti- 
cles, or by ſome other faculty they 
poſſeſs. Air fouled by breathing is 
thus rendered quite pure again in a 
few hours by a plant growing in 
it, as is already ſhewn above. 


SEC 


SECTION xvn. 


urns ts towards inveſtigating 
_ what plants or trees infed the 
eee, air the _ * 1e 


119. I PLACED. in 1 dt 
ferent gallon jars an equal quantity, 
as near as I could, of leaves upon 
their ſtalks of the following trees, 
lime- tree, oak, lauroceraſus, walnut. 
I placed all thoſe jars over- night 
in a room, each inverted upon a 
diſh; in each jar was as much wa- 
ter as would preſerve the leaves , 
alive by keeping the ſtalks wet. 
Next morning I found the air of 
all the jars contaminated: that of 
the walnut - leaves was become unfit 
* breathing, and extinguiſhed 

flame; $ 


E 1 
flame; that of the /auroceraſus was 
next in foulneſs to the walnut; 
then followed the lime- tree; che 
oak had Sende the air the leaſt of 
all. 

One vheafire of the air in which 
the walnut-leaves had been, with 
one meaſure of nitrous air, occu- 
pied 1.53; that of the /auroceraſus 
1.26 that of the lime-tree 1.163 
and chat of the oak I. Io. 

120. I have obſerved that the 
branches of a vine generally infect 
the air much leſs by night than 
moſt part of other trees. Cabbage 
among the culinary plants was, of 
all I tried, the leaſt nn to con- 
taminate air. b 
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Experiment ſhewing that tbe —_—_ 
 depblogifticated air, and the greats 
ft quantity, is cans 2 4 a . 
ond 651115 : 20 


121. 1 PLACED | in a jar fall 


| of pump- water the extremity of a 


branch of a vine containing leaves 
of different ages, from the full⸗ 


grown to thoſe which begin only 


to unfold themſelves. The bub⸗ 


bles appeared the firſt in the old 


leaves; and they broke out gra- 
dually upon the next in age; fo 


that they appeared the lateſt upon 
the new-formed leaves. The ſame 


proportion takes place alſo in the 
fize of the bubbles, as well as in 
* Fo 


f. as 1 


the quantity of the dephlogiſticated wn, 
air obtained from them. | the two 
122. I placed in a gallon jaro- 


filled with water ſome old or full- 
grown leaves of a vine, and ex- 
poſed it to the ſun from nine in 


the morning till two in the after- 
noon, when a great quantity of very 


pure dephlogiſticated air was ob- 


tained, whoſe teſt Was T. 95; I. 85; 
347 


1.72; 1. 603 1.61; 2.53. 
123. I placed in another jar of 
the ſame ſize a ſimilar quantity of 
young leaves of the ſame vine, and 
expoſed them to the ſun during the 
fame time. I obtained a good quan- 
tity of fine dephlogiſticated air, but 
leſs, and of an inferior quality, 
than that obtained from the old 
leaves. Its teſt gave 1.97; 1.8723 
1.78 1.68; 2-331 3.30. 
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SECTION XIX: 


Experiments ſhewing that the ſun by 
itſelf, without the afſiflance of 
plants, does not improve air, but 

renders it rather worſe. 

I24. TWO jars, half-full of air 
taken from the atmoſphere at the 
ſame time, and half-full of pump- 
water, were left by themſelves dur- 
ing four hours, the one expoſed to 
a bright ſun-ſhine, the other placed 
within the houſe, only two ſteps 
from a door opening'in the garden. 

The air kept in the. houſe gave, 
in fix different trials, conſtantly the 
appearance of being better than 

that of the jar placed in the ſun. 

One meaſure of the air kept within 

os u 


OT. 

doors with one of nitrous air occu- 
pied 1.062; whereas that expoſed 
to the ſun occupied 1.82. 

I muſt however acknowledge, that 
this experiment ought to be repeated 
more than once, to put the fact out 
of any doubt. I made it the very 
laſt day of my ſtay in the country, 
and thus had no time to ON it, 


T2 .SEC- 
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SECTION XX. 


Experiments tending to inve/ligate 
the mot accurate and expeditious | 
way of putting common air to the 
eli, on purpoſe to judge of the Ja- 
"IN of any country. n 


I HAVE already ſaid enough, in 
the introduction to the ſecond part 
of this work, of the accuracy with 
which this difficult and important 
inveſtigation may be made by em- 
ploying the inſtruments of Abbe 
Fontana ; but as there is much more 
attention and dexterity required to 
judge with the greateſt nicety of 
the degree of ſalubrity of the at- 
moſpheric air than of any other, 
as the other airs are of much leſs 

importance 


3 3 - 
importance to mankind ; I reſerved 
this article for the laſt, not diſcon- 
tinuing to purſue my experimental - 
enquiries till the book was already 
nearly printed off. Beſides, it was 

but in the middle of September 
that I got the braſs tube, expreſſed 
in Fig. I. in which the glaſs tube 
or great meafure is ſuſpended; ſo 
that the column of water within and 
without the glaſs tube be at a per- 
fect level, which is neceſſary to 
obtain a reſult conſtantly the ſame 
with the ſame air. This braſs tube 
IS a valuable 850 to the appa- 

rm.” 
I had before that time made ex- 
periments every day with the atmo- 
ſpheric air, placing the glaſs tube 
in a cylindrical Jar filled with water, 
and lifting up the glaſs tube till 
the extremity of the column of 
T 3 . 


[ as] 
water within the tube was on a level 
with the brim of the jar; always 
taking hold of the glaſs tube by 
means of a piece of linen folded 
five or ſix times, and thoroughly 
imbibed with water, to prevent the 
warmth of my hand CODE 
itſelf to the glaſs tube. 
Though I fill think that Abbe 
Fontana's method of examining at- 
moſpheric air is the moſt accurate; 
yet, as I had it more in view to trace 
nature in the operation of vegeta- 
bles than to examine the degree of 
ſalubrity of the common air, I en- 
deavoured to abridge this trial as 
much as poſſible, on purpoſe to ſave 
time. For this reaſon, I got at laſt 
in the babit of making this trial 
in the time of a minute or two, 
and found a ſurprizing accuracy in 
the reſult. This mode is in ſome 
| : degree 


# 
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degree compoſed of the methods 
uſed by the two moſt eminent phi- 
loſophers in this branch of natural 
knowledge, the Rev. Dr. Prieſtley, 
and Abbe Fontana. lt is this: I 
let up in the little meaſure as much 
common air as will fill it; after 
which, I take hold of its braſs 
{lider, and keep it under water ex- 
actly 15 ſeconds, when I lift it up 
till the braſs flider be on a level 
with the water of the trough, and 
ſhut the ſlider, to cut off the column 
of air within the meaſure; I then 
invert the meaſure under water, to 
let out all the air which was re- 
maining under the ſlider. I let up 
immediately this meaſure of air in 
the large tube, and fill the little 
meaſure in the ſame, manner with 
nitrous air newly made from red 
copper, in the manner explained p. 
7 T4 17 
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1713; which being alſo let up in 
the large tube, I begin to ſhake 
forcibly this tube in the water- 
trough exactly 30 ſeconds (begin- 
ning the motion preciſely at the 
moment the two airs come into 
contact), and place it directly after- 
wards in the braſs tube, and let it 
ſtand thus in the middle of the 
trough for the ſpace of one minute, 
pouring continually water upon it, 
to bring the temperature of the 
glaſs tube to that of the water; for, 
holding it in the hand while ſhak- 
ing, it receives ſome degree of heat 
from the hand, and of courſe the co- 
lama of air within is rarified. I then 
flide the glaſs tube up or down 
within the braſs tube, which is filled 
with water, till the two columns of 
water come to a level with each 
other, and with the o of the braſs 
meaſure, 


I a } 

mature; 48 ix oupeahets Gie is 
with what dis of the ſcale the 
firſt diviſion of the glaſs tube above 


the column of water coincides, . 


which ſhews me at once how many 
ſub-divifions are remaining from 
the two meaſures of airs, or from 
the 200 ſubdiviſions let up in the 
tube, and thus indicates the degree 
of goodneſs of common air, or in- 
deed of any air approaching in 
goodneſs to common air, or being 


of an inferior quality. But this 
method will not do in examining - 


dephlogiſticated air, as this air re- 


quires more nitrous air to bring it 


to a full ſaturation. By this ſimple 


and eaſy method the whole opera- 
tion is performed in three or four 


minutes; and its accuracy is ſuch, 
that frequently in ten trials, made 
with 
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with the ſame common and nitrous 
air, the difference of the reſult does 
not amount to 288 of the. bulk: of 
both airs. 575 
The different ee 7 ere 
brity will be found in general to lie 
between 103 and 109; at leaſt, I 
found it almoſt always to be within 
theſe, two extremes : that is to ſay, 
that of the bulk of the two airs 
the remaining column will be found 
to occupy between 103 and 109 
ſubdiviſions. The magnifier ap- 
plied - to the braſs tube (D, Fig. I.) 
aſſiſts greatly the accuracy of the 
obſervation. | 

This ſimple method conſtantly 
ſhewed me all the variations in the 
conſtitution of the atmoſphere, in 
regard to its fitneſs for reſpiration, 
which I could diſcover by any other 
method. 

| ay olaſk 


— 
Gas et EG — 


I 

A glaſs tube longer than that 
which I had at hand would bear 
a larger ſcale, and thus indicate 
with ſtill more accuracy the good- 
neſs of the air: but the two mea- 
ſures of air let up muſt not fill 

more than one half of the glaſs 
tube, for otherwiſe it could not be 
ſhook in the water without danger 
of ſome bubbles of air coming out 
of it, or ruſhing in it, by the foree 
of ſhaking it up and down. 

In the works of the Rev. Dr. 
Prieſtley, one meaſure. of common 
air is faid to occupy ſometimes 120, 
and even more ſubdiviſions, which 
is owing to his pecuhar method. 
He firſt joins the two airs together 
in a ſeparate jar, and allows them 
to ſtand a certain time to incorpo- 

rate one with the other; after 
which, helets them up in his large 
tube 
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tube exactly divided, and ſees at 
once, without any ſhaking, how 

much of the two airs is deſtroyed. 
If this method is purſued accu- 
rately, and if the ſame interval of 
time is obſerved between joining 
the two airs and letting them up, 
the reſult will, however, be found 
different in different experiments, 
as Dr. Prieſtley makes no n a 
to allow. 

I made a great many experiments 
to find out the reaſon of this diffe- 
ence ; but this taſk I leave to Abbe 
Fontana, who commenced his en- 
quiries on this ſubject prior to me. 
I will only relate one of my own, 
which will ſhew the reader what 
reſult he may expect from his expe- 
riments, though performed in the 


moſt regular manner. 
I filled 


FF - 385 J 

I filled a jar with common air, 
and put one meaſure of it, with one 
of nitrous. air freſhly. made, in five 
veſſels, each of a different diame- 
ter, to incorporate with each other 
without moving them: after an 
hour's time, I let up the airs of the 
different jars into the large tube or 
meaſure, when I found that the co- 
lumn of air occupied ſo much the 
greater ſpace as the veſſel in which 
they ſtood was of a leſs diameter; 
but none of theſe airs were dimi- 
niſhed near ſo much as they were 
when ſhook immediately together 
in the way above-mentioned, It 
is very remarkable, that I could 
ſcarcely reduce any of theſe airs af- 
terwards to a leſs bulk, though I 
ſhook them very forcibly - in the 


large tube aer J had examined 
them. 


125. The 


[ 286 1 
125. The common air uſed for 
this experiment proved to be of 
ſuch a degree of goodneſs, that in 
ſix different trials, made one after 
another in the expeditious manner 


explained, the two meaſures occu- 


pied 1.06 exactly; whereas the 
ſame common air with the ſame ni- 
trons air, after ſtanding. an hour in 
the five different veſſels, gave the 
very different reſults ha ges in 
p. 287. | 
By repeating 2 ſame experi- 5 
ments at different times, the ſame 
reſult was obtained as to the differ- 
ence of the remaining bulk of airs- 
kept ſtanding in veſſels of different 
diameters; but there was common 
ly a difference of ſome ſubdivi- 
ſions even in the experiments made 
with the ſame glaſſes. 85 
8 The 


287 F 
The bulk of the 
two airs kept in the 
veſſel of the largeſt 
diameter occupied in 
the glaſs tube with- 
out ſhaking 1.105, 
That in the 
glaſs of the next 
in diameter 1.234, 
That in the 
glaſs of the next 
diameter 1.282, 
That in the 
following 2 
That in the 
gar of tte 
ſmalleſt diame- 


ter of all 1 


And after 


beingſhook 
when firſt 


examined 


in the glaſs 
tube, 1.105 
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riments during the whole time this 


book was printing, I continued to 


diſcover more and more the ſecret 
operations of nature in regard to 


cleanſing our atmoſphere. I have 
carefully regiſtered in my notes the 
reſult of the experiments, which 1 
may poſſibly communicate to the 
publick in a ſecond volume, toge- 


ther with ſome. more deductions 
which I may draw from my remarks. 


Though I am obliged abruptly to 
ſtop my further reſearches, I cannot 
diſmiſs the reader without acquaint- 


ing him, that, as foon as the warm 


weather began to ceafe, and the 
autumnal colds to ſet in (the ther- 
mometer of Fahrenheit being un- 
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der 30 in the ſhade, which had 
been in the time of the other ex- 
periments in general between 70 
and 8 3), the leaves, fruits, and roots 
had loſt a good deal of their miſ- 
chievous influence upon the cir- 
cumambient air in the night, and 


by day in ſhaded places, though 


they had loſt nothing of their ſalu- 
brious power in yielding by day 
dephlogiſticated air; but that the 
flowers ſeemed to have loſt very 
little or nothing of their malignant 
effluvia by which they contaminate 
the ſurrounding air; and that water 
ſtanding by itſelf, or with plants in 
it, loſes by the ſun-ſhine, or rather 

by the warmth communicated to it 
in the ſun, the faculty of promoting, 
or rather of not obſtructing, the 
plants yielding dephlogiſticated air; 
but that it recovers almoſt to ani 
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equal degree its former faculty, by 
the coldneſs of the night. Water, 
in which 1 found ice in the morn- 
ing, and which the day before ob- 
ſtructed the leaves in yielding a 
tolerable quantity of bubbles, was 
ſo much recovered, when it was 
heated by the ſun, that freſh leaves 
put in it yielded air-bubbles very 
briſkly, when the thermometer 
plunged ur it was at 49. * | 
From what has been faid in the 
nineteenth Section, as well as from 
other experiments, I am more and 
more induced to believe that our 
atmoſpheric air is a ſubſtance of a 
very changeable nature, and that 
it is, in common with a great many 
other ſubſtances, equally liable to 
become worſe, or of undergoing 
a kind of corruption by the increaſe 
of heat; and that this tendency to 

Corruption 


Tus | 
corruption is checked by the vital 
operation of the plants in the ſum- 
mer, and by the cold in the winter. 
By this obſervation, we may per- 
haps be induced to believe, that 
thoſe countries which are very hot 
in the ſummer, and are little or not 
cultivated, as is a great part of 
Hungary and the country round 
about Rome, are not only expoſed 


to have their air contaminated by 


the breathing of animals in it, and 
by the corruption of many other 


ſubſtances, but alſo by the corrup- 
tion which the air itſelf is liable to 
undergo during the heat of the 


ſeaſon; and which miſchief can 
chiefly be remedied by making a 
ſufficient quantity of vegetables 


grow in them, principally trees. 


Draining the marſhes, and prevent» 


ing inundations by keeping the ri- 
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vers within their bounds by n 
and by cutting canals to let out the 
waters, will greatly aſſiſt the ope- 
ration of vegetables, which would 
be inſufficient to cleanſe the atmo- 
ſphere of low countries, without 
this great cauſe of corruption, ow- 
ing to marſhes, being removed. 
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ExrLANATlox of the FrouRES. 


Fig. I. THE great meaſure, or 
great glaſs tube, in its ſituation in 
the experiment of examining air, 
with the braſs ſcale upon it, and 


the magnifier ſtuck to the braſs 


tube, on purpoſe to adapt accurately 
the firſt mark of the ſcale to the 
beginning of the column of air. 
The glaſs tube is ſuſpended upon 
the two braſs rings or gingle (in 
the way the common ſea-compaſſes 
are ſuſpended) to keep it always in 
a perpendicular ſituation. AA AA 
is the braſs tube full of water, in 
which the glaſs tube fixed 'to the 
braſs meaſure is ſuſpended. This 
braſs tube is repreſented tranſparent 
on purpoſe to ſee in what manner 

2 the 
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EY claſs tube is ſuſpended in it, 
B B, the braſs ſcale of three Paris 
inches divided into an: hundred parts, 
CCCC, the glaſs tube or great 
meaſure, whole lower and open ex- 
tremity is ſecured by a braſs ferrule, 
D, the magnifier for the Pare ac 
gurate eee 


— 
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Fig. Ir. The Gall tube or mean 
os xe in its braſs ſocket. a, is 
an elaſtic piece of braſs, having A 
pin paſſing through a hole in the 
under part of the ſocket, which 
Pin is puſhed upwards by the elaſ- 
ticity of the piece , and enters in 
a cavity on the under ſide of the 
{lider, made on purpoſe to ſtop it, 
and to prevent the bended ſteel 
ſpring from forcing the flider en- 
tirely out of the ſocket. N. B. Ithink 
that this machine may do very well 

without 


ä 
without the bended ſteel A ; 
and therefore I did not or ik to 
that which 1 made uſe of. 55 


Fig: III. The Gantt rite BY as 
ſure, with the braſs ſocket, ſlider, 
and ſprings, all taken aſunder to ſee 
their ſhape. The ſcrew © under 
the elaſtic piece 9, is to be fixed to 
the under part of the ſhoulder of 
the braſs ſocket (at a, in Fig. II.), 
to fix the elaſtic piece @ to it. 
The pin 5 ſupported by the piece a, 
and paſling through a hole in the 
under part of the ſhoulder of the 
ſocket, enters a cavity made in the 
under ſide of the braſs ſlider, when 
this ſlider is drawn out as in Fig. II. 
and thus ſtops its coming out en- 
tirely. P 
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Tie. IV. The braſs ſcale with its 
under-piece to be ſcrewed to it, and 
ſerving to embrace cloſely, by its 
ſpring, the glaſs tube, ſo as to be 
ſuſpended by it upon the braſs gingle, 
expreſſed in Fig. V. The inſide of 
this under- piece ought to be lined 
with a piece of ſponge, on purpoſe 
to preſs ſoftly againſt the glaſs, 
and to prevent its being ſcratched 
by ſliding the glaſs tube up and 
down againſt the praſs. 


Fig. V. The gingle, or the two 
braſs rings, ſuch as are uſed in 
common ſea-compaſſes, whoſe move- 
able axes act contrary to one ano- 
ther, to give the body ſuſpended 
upon them every poſſible motion, 
and thus to KEEP it in a perpendke 
enlar line, 
| N. B, 


1. % . 


24 


| Fimply upon a braſs ring, ſoldered 

a little way within the braſs Pas 
which does very well, „ 
i 


Fig. VI. i Bart part 5 the under- 


piece of the braſs ſcale by which it 


1S ſupported upon the gingle, 


Fig. VII. The wooden-trough 
full of water, in which the whole 


apparatus is uſed. This trough 
ought to be (in the inſide) 2 feet 


long, 13 inches deep, and 17. inches 
wide. The board a, upon which 


the jars, &c. are placed, et to 


be fixed at the diſtance of 32 inches 
from the brim ; the length of the 
board ought to be about 9 inches, 
_ —- thickneſs of it two inches. 

The trough _ to be kept full 
of 


0 > 
* 
> + 
— — — —ͤä—— —ñ— rn — K — 


— 


[ 298 ]_ 


of water except about two | inches 
from the W 8 3 


7 
RS 4.6 
\ A 


Fig. VIIL The board (erpreſſec 


by a, in Fig. VII.) by itſelf, and 


inverted. It has two funnels hol- 


lowed out on its under-part, which ; 


is in this figure repreſented upper- 


moſt: the orifices of the funnels 


are repreſented by the two round 


holes, one of which muſt be larger 


than the other. aa repreſent two 
oblong inciſions to receive the ex- 
tremity of the bendedtubes, th rough 


which the various kinds of air are 


let up into the inyerted Jars' placed 
upon the board. 


L 


nd Fig. IX. A cut of the two fun- h 


nels hollowed out in the board, re- 


preſented py Fig. VIII. 


The 
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The reſt of the figures are only 
intended for thoſe who ſhould like 
to engage farther it this entertain- 
ing branch of natural philoſophy, 
and to produce thoſe kinds of air 
which are liable to be altered or 
abſorbed by water. 


| Fig. X. A wooden trough to be 
filled with mercury, for ſuch ex- 
periments with air as cannot be 
done in water. Many kinds of alrs 
are abſorbed themſelves by water, 
as is fixed air, and all thoſe atrial 
fluids which ſhould rather be claſſed 
among vapours, as alkaline air, 
acid air, &c. of which an account 
may be ſeen in the works of Dr. 
Prieftley, and which will ſoon be 
treated in a more ample manner 
by Abbe Fontana. "0 
Kd TOY Air 
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Air extracted from ſpars cannot 
be examined, nor even obtained, 
but by making uſe of mercury 
inſtead of water: for this ſingular 
air, which corrodes glaſs, is im- 
mediately reduced into ſtone by 

the firſt contact with water. 
This trough conſiſts of two dif- 
ferent ſtrong wooden boxes. 4 4 
is the box containing the mercury; 
it is in the inſide 11; Paris inches 
long, 4 inches and 2 lines deep, 
and 4 inches and 2 lines wide. 
The board c is placed at one inch 
and 2 lines diſtance from the brim, 
and is 7 lines thick. The orifice dof 
the funnel hollowed out of the un- 
der-ſide of this board is two lines 
above the ſurface of the board. 
This box is placed within another 
rr box ad ſtrong, 5 b b b, 
2 which 


＋ 8 
which ſerves to receive the mer- 
cury ſpilt by movin bg. We veſſels 


in the. other het,” 4: 


Fig, 3 xl. The bend e 
by c in Fig. X.) of the box con- 
taining mercury, repreſented HF; 4 
as it is fixed in the box; and in- 
verted in 6, on purpoſe to ice the 


funnel hollowed out in the under 
ſide of it. fo. mer 


1 


+ 3 


0 


Fig. XII. A ſection af. the board 
of the box (repreſepted by Fig. X. 
c), on purpole to ſhew the form of 
the funnel, and the manner of fix- 
Ing this board in the box, by let- 
ting its ſloping edges in a groove 
cut out in the ſubſtance of the box, 
ſo that the mercury cannot puſh 
it up, but that it may be taken 
out at pleaſurſſ 


Fig. XIII. 


EE ee If 
1 A kind of fibeths er 
1 rs iced the necks of dif- 

ferent veſſels, in which air is to | 


5 be extricated by heat. It is fixed 4 
Ei by the ſcrew to the brim of the 
| Water-trough, or to the box of | 


> 6 mercury; and the neck of the glaſs 3 
veſſel is ſqueezed between the two 
branches by means of the moveable ö 
ring, by which they may be more 
or leſs ſqueezed together, according | 
to the ſize of the neck of the glaſs: 
This inſtrument is very uſeful for 
different operations, which, without 
its help, would require an affiftant | 
to hold the glaſs to eee it front 
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4c 1Ds, mmidera-acids conrertble into one another, 
p. 120. 
Acbieps mineral, method to make it readily, p. 121. 
Air is a very changeable ſubſtance, p. 107. May become 
a ſolid body, and vice verſa, p. 111. -Bad air is cor- 


* 


rected by plants, p. 63.— How it exiſts in bodies, p. 


122, —Phlogiſticaied or bad air ſpecifically lighter than 
common air. Final cauſe of it, p. 52, 65.—How ta 
examine common air, p. 1 55, 276.—How to examine 
dephlogiſticated air, P. 159.—Cautions to be obſerved 
in the experiment, p. 161.—Why the reſult of this 


experiment is inconſtant, and how to make it conſtant, 


pP. 284.—Air bubbles, ſee Bubbles, Air of our; Kin 
examined, p. 129. . 24 

Apples contaminate common air, exp. 5 eren in dhe 
. ſun-ſhine, exp. 82, 86. —Air of them —— f. 


11 9. 


8 the air of its leaves examined, exp. 1 * 19. 


Aſuatic: plants, their dephlogi ticated air examined, p. 
42, exp. 5 54. Have a particular faculty of cores. 


— air, P- 40. | 
Arie- 
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Artemifi Pontica, its air examined, exp. ==Y 
Artichoke, air yielded by their leaves in gle exa-· 
mined, exp. 37. 
Aft bmatics, what climate beſt fer 4 b. 143. 
Atmoſphere, its degree of ſalubrity is very variable, p. 
107 and ſeq. At what time of the year the pureſt, 
p. 141.—The exact degree of its ſalubrity can be ex- 
amined, p. 107 and ſeq. 125.— Ho to examine it, 
p. 97, 108. 276. Erroneous judgement of ſome about 
its degree of ſalubrity in a given place, p. 126.— The 
cauſe of its variability examined, p. 126. 
Airiplex vulbaria yields 9 air 88 day, exp. 
64. 
Autumn, the difpokition of the air in autumn, p. 142. 
 Autumnal cold checks the miſchievous influence of vege- 
tables by night, p. 288.—But not of the flowers, p. 
289.— Does not interrupt the beneficial influence of 
vegetables by day, "Oy 


8 ; 
* 
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Beans. 'The haves of this plant yield by day dephlogiſti- | 
cated air, exp. 7, and phlogiſticated air by night, 
exp. 38. — Their faculty of mending bad air by day- 

time, exp. 41. and of contaminating good air by night, 

exp. 40.— The Beans themſelves yield in the ſun an 
air worſe than common air, p. 60. — Their remarkable 

faculty of poiſoning common air by night, and in the 
hade, p. 61. exp. 87—90. Their deleterious effect 
is checked by the ſun-ſhine, exp. 87. N 

Zecabunga, its dephlogiſticated air examined, . 
The air of the roots examined, exp. 74. 

C 4 2 Berries, 


1 * ꝙ & x 


Berries, black berries, their effect 0 commen air, exp. 9g. 


Branches F trees, as far, as covered by common , bark, 
yield an air approaching, 10 common air, exp. 93. 


Brown, Profeſſor. His experiment of "OW mer- 


cury malleable, p. „„ 


Bubble, the wonderful variety of air-buhble in \ {ferent | 


Plants, p. 12 Leaves die when the air bubbles are 
_ ſhook off, p. 71. Senüimenig of Mr. Bernet on the air- 
bubbles of leaves, p. 4.—Sentiment of the author, p. 
1 —The ſecond er p of air-bubbics contain finer air 
than the firſt, p. 77. 
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Catbege, does not- much vd ena air at night 
Kp. 120. 1 

Camsmile plant, its — i ing bad air, exp, 5 

Campbire tree, its air examined. exp. 12. bY gg 

Casuteboue, ufctul in the experiments on air, p- 171. 

Cagrifolium, its peculiar manner of yielding dephiogiſti- 
cated air, p. 17.—lts, flowers | contaminate 8 
f.) me, 

Cataputia. See PIs, oY „ 

Cear of Lebanon, its ſalubriaus air by day examined, 
exp. 13. ts faculty of contaminating good 2 air by 
night, exp. 42. 

Cicuta V:irg/a yields drohlegificuct a air — day, 2 64 

Climate, how to diſtinguiſh the beſt, p. 433. 

Conjumpticn, in what climate to be cured, p. 143. 

* checks the general cauſe of corruption, p. 142.— 

n 0 L influence of vegetables upon 
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Air, 1 p. 288. but not of flowers, p. 281.—Does not ob- 
ſtruct tbe vegetables yielding dephlogiſticated air, ibid. 
. becks the corruption of common air " "Rn, | 
p- 299. | 
Cy/tus Landau? ifera, its air explored, p. 10. 
cen nec eſſary to keep the atmoſphere whoteſome 
Proved through the principal part of this work. Ex- 
amples to prove this anlertion near Rome, near the Licus 
© Pontinus, and in Hingaty. See thefe words. 


„ 


— 
| D. Be cs o ah... 


Death to what cauſe ſudden death ſometimes oting, 
P. 51. 49.55 

Deph ogifticat'd air. Its nature, p. wii. 1: heavier 
than common air.— Final cauſe of it, p. 52.— 
How to examine it, p. 159 — How to obtain I, 
from plants, p. Ps, what manner it oozes 

out of the leaves, p. 17.— Its different degrees of pood- | 

- neſs, exp. 99 101. Undergoes a tranſmutation in 

the plant „p- 25.,—That which is yielded by the green 

vegetable matter examined, exp. 102.—That from red 

. Precipitate examined, exp. 102.—New method of pro- | 
curing it at @ cheap rate in any quantity n 

pe- lv. 

Dicia mass Albus. See F raxinella. 8 

Dijeaſes, new method of curing many, p. xlvit. b. 


4 Fr Gam. Is 3 artraition to itſelf, P» 271 1 
bottles bf this ſubſtance uſed for producing nitrous and 
inflammable 


— 


5 IN D E X. 
3nflammable air, ibid. Tubes made for 1 it, ibid, ls 
_ corroded by nitrous acid, p. 172. 


| 8 the air it yields in the ſun — exp. 7s 155 


29.— The air it yields in the ſhade, exp. 49.—Its air 
of the day and the night together, exp. 52. | 
Eudiometer, See alſo Teft.—Delicription of it, p. Ix. 
Er bat of Abbe Fontana deſcribed, p. 153-—The 

manner of ufing it, p. 155,—Neceſſary cautions in 
| uſing it, p. 161. Its effefts demonſtrated, p. _ 
The author's method, p. 278. 
Euphorbia, peculiarity of its air · bubbles, p. 18. 
Efbe. air, produced by the vital action of the plants 
from inflammable air without the admixture of Hons | 
able air, p. 100. exp. 267. 


Filberts contaminate common air, exp. 79. | 
Final cauſes of the operations of nature indicate the « ex · 
iſtence of a God, p. 139. 8 
Fixed air, what? p. Iviii--It does not exiſt as ſuch in 
vegetables, p. 113. thrown out by the lungs, p. xlvi. 
Flowers, their remarkable power of contaminating com- 
mon air equally in every ſituation, p. 55.— They yield 
poiſonous air by night and by day, and poiſon ordinary 
air, exp. 65--70,- Danger from them, p. 56.— Their 
virulent effect not checked by the ſan, Pe 56. nor by 
cold weather, p. 28% 
Fluids, whether any naturally ſuch exiſt ? p. 112. 
Fontana, Abbe. Excellence of his Eudiometer, p. 1x. 
His experiments upon the air of water, p. 128,—His 


© new diſcovery of procuting dephlogiſticated air in any 


quantity wanted at a cheap rate, p. xlv. | 
|  - Fraxinilla 


ITD. ; 
Fraxintlla exhales inflammable air, p. 146. | 
Fruit, All fruits have a roiſonous exhalation by tay 
and by night, p. 58. —Poiſon common air at all times, 
P. 58. exp. 75—91-—Thtir noxious effect greater than 
that of flowers, p. 59. Their deleteriaus effec che. ked 
- by the ſun, p. 60. and by cold weather even in the 
night, p. 288. exp. nat the Wai nres fruit, 
p. 88. exp. 82287 ö vai Mo i 
Frlminating air. Inflammable air Foo 8 rendered 
ſuch by Pants P- e 765. t 
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Ga. His exiftents deduted from ks coitptaotitor 
| nature, p. 140. r I LT 
Graſs. Its air of the day examined, exp. 1,—Tts air of 
the night examined, exp. . 36.—Contaminates common 
air by night,0exp# g9:+Its air of 2 ere day 
together examined, p. 5 1. {141250 416 un ie. 
Ne Vegetable Matter, where to be found e 
5. 9. Diſcovered by Dr. Prieſtley, p. 89.—Its na- 
ture inveſtigated, ibid. Serves as an index of the reg - 
-M — of leayes to e TORY e 81. 
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Habe (br.) bis Uſtoveries on air, P. Aff 4 
Heat ſpoils the alt of vegetables, p. 115.— Even that of che 
ſun ſpoils air without the aſſiſtance of vegetables, p. 274. 
he degtee of heat at the time theſe experiments were 
made, p· 288.—Is by no means the cauſe of plants 
"yielding dephlogiſticated air, p. 28. but rather ob- 


ſtructs this ae of on n p. 2 5 
5 L ee 1 Halen, 
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Helmont, Van, his gas fylveſtre, p. 112. 

Hemlock Water. See Cicuta. 

Hippomane Mancinella, See Mangental- tres. 

For- bouſes, air of, is offenſive, p. 49. | 

Honey-ſuckle. See Caprifolium. 

Hungary, why its plains are unwholeſome, p. 148. —How 
to remedy this evil, p. 291. 

Hyoſcyamus yields dephlogiſticated air by day, exp. 61. 
its effects upon common air, p. 656. Its remarkable 
quality of contaminating common air by night, exp. 
43) 44. Is checked by cold weather, p. OP. f 


J. 


Inflammable air, what? p. liv.— Effect of plants upon 
it, p. 9 & ſeq. exp. 104—118.—Is changed by 
plants into fulminating or exploſive air even by night, 
p- 106.,—Is produced by Fraxinella when in flower, 
p. 146. —Extricated from food in our inteſtines, p. 

118. 

Inflammatory D.ſeaſes, new method of curing ho, P. xlvi, 

Iuteſtines, what air they contain, p. 116. 

Tnundations, to be prevented, p. 291. 

Juniperus Virgineana, its dephlogiſticated air examined, 

exp. 11. 


L. 
Lake Pontine, why its air is dangerous, p. 147. 
Lamium Album, its natural air examined, p. 26. Its 
dephlogiſlicated air examined, exp. 3. 
| 4 Lauroceraſus. 


1 N D X. 


Lauroceraſus, its air by day, exp, 62.— Its air of the PE . 
and the night together, exp. 5 5. — Begins late in the 
day to yield dephlogiſticated air, p. 20.—lts parti- 
cular nature, p. 20,—ls one of the moſt terrible poi- 
ſons, exp. 62.—Contaminates common air by night 
leſs than ſome other trees, exp. 119. 

Taurus Camphorata, its air examined, EXP. 12. 

Leaves. Sentiment of Mr. Bonnet u pon the uſe of them, 
P- 3-—Microſcopical obſervations, ibid. Their uſe 
to the tree, p. 2.—To the fruit, ibid. —Abſorb 
moiſture from the air, ibid. Their general properties, 
p. 5 & ſeq.— Their particular properties, p. 17 —38.— 
Expoſe their varniſhed ſurface to the ſun, p. 8.— 
Yield dephlogiſticated air by day, p. 41,—Yield poi- 
ſonous air in the night and in the ſhade, exp. 30, 44, 
47.—This effect checked by cold weather, p. 288.— 
Their natural air is common air, p. 25.—They yield 
poiſonous air by the warmth of a fire, p. 27.,—Full- 
grown give better air than young ones, p. 95. exp. 
122, 123.—Reaſon of this phænomenon, p. 9y. Dead 
leaves yield no dephlogiſticated air, p. 37.— Kept in a 
room, whether hurtful? p. 50.— They die ſoon when 
the air-bubbles are ſhook off, p. 71. and why, p. 74. 
— Their prolific nature in yielding air-bubbles, p. 72. 
—The moſt part of dephlogiſticated air oozes out of 
their under-ſurface, pP. 209. In ſome out of their 
upper-ſurface, ibid. 

Line: tree, its air by night, exp. 37.—lts faculty of n 
ing common air by night, and correcting it again by 
the day, exp. 50. 


Lemons contaminate air, exp. 79—83. ; 
— - 8 Light” 


IN D * 15 
Light. See Sun. * | | 
Lobelia Longi * its dangerous exhalations, p. 145. 


M. 


Magellan, Mr. de, his Eudiometer. See the word EA. 
ometer in the explication of the terms. 
Malva, nature of its air-bubbles, p. 16. 9 eri i. in 
the morning to yield air, ibid. 
Mangeneal-tree, its dangerous exhalations, p. 145. 
Marfhes to be drained, p. 291. 
Medicine, great deſideratum in medicine obtained, p. xlvi. 
Mercury gives the beſt nitrous air, p. 170. May be ren- 
dered malleable, p. 112. a 
Metamorphoſis of air, p. 116.— Of bodies hs, where 
obvious, p. 118. 
Muſiard plant, its power of ſpoiling good air Y night, 
and correcting it again by day, exp. 59, 60. Effect 
of its roots on common air, exp. 73. 
Mulberries. Remarkable power of contaminating air, p. 
61. exp. 84. 
N. 
NMaſfturtium Indicum, its peculiar manner of yielding de- 
phlogiſticated air, p. 18.— Its remarkable property of 
yielding good dephlogiſticated air, p. 42.— The qua- 
lity and quantity of its air n exp. 30, 31, 32, 
34. 
Nettle, its remarkable quality of correcting bad air, exp. 
57. | 
95 21 9 Night, 


P | 
Night, the cauſe of plants evaporatin Þ bad air ded con- 
taminating common air, p. Hretp 36—5 5.—Danger 
of keeping plants in a room at night, p. 67. 
 Night-/hade gives dephlogiſticated air by day, exp. a ny 
Spoils common air by night, exp. 33. 
Nitre, its component parts, p. 118,—What quantity of | 
dephlogiſticated air it yields, p. 118. | 
Niirous acid yields different kinds of air, p. 117 is 
wonderful eſſect upon metals, p. 121. 

Nitrous air. What ? p. liii—A teſt of the Spade 
of reſpirable airs, p. 97—108.—But fails in ſome in- 
ſſances, p. 99 and ſeq. exp. 110 115.— This already | 
diſcovered by Dr. Prieſtley, p. li. —how to produce it, 

p- 170.— ts inconſtant quality is a great ſource of 
errors in examining air, p. 169,—This difficulty over- 
come by. Abbe Fontana's method, p. 173.—The the- 

ory of this, p. 174.— The beſt manner of getting it of 

a conſtant quality. p. 170—279.—Why, in the me- 

thod uſed by Dr. Prieſtley, the remaining bulk of the 
two airs is greater than in the abridged method fami- 
lar to the author, p. 285. , 
Nympbæa Alba, its air-buþbles, p- 16. 


O. 
Oak, its peculiar nature in yielding air bubbles, p. 18. 
—lts air by night, exp. 37.— ts air in the ſhade, exp. 
: 47.—lts faculty of eontaminating common air by 
4 night, and correcting it again by day, exp. 50,—Does 
not infect air ſo much as ſome other trees, exp. 119. 
—But ſometimes much more (perhaps in very warm 
weather), p- 205. 


Old 


1 N DE * 


o.,. 17 advantageous for old eit to ler wit 
| young, p. 135. 
Oranges Their danger i ape i f er. 


P. 


Parſey, its air bubbles, + 20. 

Pepper-mint, its faculty of ſpoiling common air in the 

ſhade, exp. 45.—lts remarkable ur of n 
bad air, exp. 56. | 

Peaches poiſon common air, exp. 75.7 Te 

Pears ſpoil common air, exp. 80. 

Perficariaurens, its remarkable faculty of correcting bad 
air, p. 40. exp. 58. —Its air of the day and the night 
together, exp. 54.—lts remarkable quality of poiſon- 
ing common air by night, p. 205.—lts power of chang- 

ing inflammable air, and to make it exploſive, p. 100 
& ſeq. exp. 105, 107, 110, 111, 118. 

Perſpiration of air from our ſkin, p. 129. 

Phlogificattd air. What ? p. Iv. 

Plate explained, p. 293. | | 
Plants yield dephlogiſticated air by day, p. I4—41, and 
bad air by night, p. 47.— Their power of correcting 
bad air, p. 62.— Their power of i improving common 
air, p. 62,—Thrive better in foul air, p. 62.—The 
reaſon of this, p. 64.0 not correct bad air by night, 

8 

Poiſonous plants yield * air, p. 222, 

; Pontin 


5 I N DI E 
Pontine late. Why dangerous, p. ann correct 
. 
Potato leaves, Their air, p. i faculty of con- 
taminating good air by night, exp, 43.—Yield bad 
air by night, exp. „ 
Prigſiliy, the rev. Dr. his diſcovery of the dephlogiſti- 
cated air, p. xix.— His diſcovery of the Eudiometer, 
p- Ix.— His diſcovery of the dephlogiſticated air from 
water alone, p. 22.— His diſcovery that plants thrive 
better in putrid air, p. xxiii. and p. 62.— That air of 
hot-houſes is unwholeſome, p. 50. — That a roſe con- 
taminates air, p. 55.—His ſentiment upon vegetatiou 

In regard to air, p. xxiv. | 

Pringle, Sir John, his diſcourſe, cauſe of the author's 

purſuing the object, p. xvi. | 

Putrid diſeaſes, new method of curing them, p. xlvi. 


„ 


R. 


Rofeerry ſprub, peculiar manner of yielding deni. 
cated air, p. 19. 

Reſpiration, if plants have organs of reſpiration, p. 34. 
In what manner it contaminates air, p. xlvi. 

Rome, why its air unwholeſome, p. 146. 291. How to 

remedy this miſchief, 291. 

Room. Effect of plants kept in a room, p. 67. Effet 
of a tree ſtanding near the windows, p. 144. 

Roots. All roots contaminate air, few excepted, exp. 

71-74, p. 53-—Abſorb inflammable. air, exp. 116. 

1 The 
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The bad effect of roots is overbalanced by the plant, 

p. £4.-—Their deleterious influence upon the air 

checked by cold weather, p. 288. e 
Ruſbes. Their faculty of correcting bad air, exp. 8. 

Air of their 0 examined, exp. bo | | 


8. 

Sabina yields dephlogiſticated air by day, exp. 64. 

Sage. See Salvia. 

Salvia. Its natural air is common air, p. 26. Its air 
by night, exp. 37. 

Schoolmafiers, A vulgar error amon 8 them about the 
hole ſomeneſs of breathing the 3 of young 
people, p. 134. 

Sick perſons. Danger from keeping green branches or 

plants in their room by night, p. 51. | 

Shade. Plants yield bad air in the ſhade, exp. 36. as 

Kin. Air from our ſkin is continually diſcharged by 

way of an inſenfible perſpiration, p. 129. How it 


_ Uſues, p. 130.—Its naturc examined, p. 133.-—How 


to collect it, p. 130.— ls of a poiſonous nature, 133, 
134. Not better from young perſons, p. 134.—It 
is mixed with atmoſpheric air, p. 135. 

 Sparrs. Air of Spars corrodes glaſs, p. 122m—Ts 

| changed into ſtone by the contact of water, 76:4, 


Spring. Diſpoſition of the atmoſphere in the ſpring, 


P- 142. 
2 2 | Spurge. 
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| Serge See Euphorbia. 

$:alks, Green ſtalks yield dephlogiſticatedd air, exp. 92. 

Strawberry leaves, peculiar TINY dephlo- 
gilticated air, p. 19. 

gun. Its light is the productive cauſe of the dephlogiſti- 
cated air from plants, p. 28.—By no means its 
warmth, p. 21.—Contaminates air by itſelf, without 
the aſſiſtanee of vegetables, p. 274. 


T. 


Delete yields dephlogiſticated air, exp. 9. 64: 

Taxis, See Ter- tree. 

70. The nitrous teſt for examining air, found ont by 
Dr, Prieſtley. See the words Prizfilzy, Nitrous air, Air; 
Atmoſphere. —Reaſon of the different reſults in putting 
the ſame air to the teſt, Oſo P- 12 7 This 

difficulty remedied, 281. 

Thermometer, at what degree it ftood during the time theſe 

experiments were made, p. 288. 


Thiſth, its air, exp. 6. 

Tranfmutation of air, p. FLU Oe every where to 
be found, p. 188. 

Trees. What trees to be planted for the wholelomeneſs 
of a country, p. 93-—Unwholeſome, when growing 
in a {mall place, p. 144. 

* Why its air very wholeſome, p. 147. 


8 | 7 exetables. 
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* 
* 
V. 


mel. See Pate Theory of their eff upon air, 
p. 74. Abſorbe air, p. 75.—Principally dephlogiſti- 
cated and phlogiſticated air, p. 58.—Yield dephlo- 
giſticated air only from their leaves and green ſtalks, 
ezp. 92, 93-—Principally from the under part of the 
leaves, p. Xxxvi. and p. 20,—At what time of the 
day they begin to yield dephlogiſticated air, p. 44- 
79.— Their natural air is common air, p. 25. which 
is changed into fix different kinds of air, according to 
the different operations it undergoes, p. 115. exp. 
36. 55.—Render common air poiſonous in the dark, 
p- I02, 105. exp. 44. 

7getation has nothing to do with the plants yielding de- 
phlogiſticated air, p. 44. ü 

Vienna. Its plain in want of tree, p. 148. 

Vine. Tts air, exp. 4. 122, 123, —Does not much infet 

common air at night, exp. 120.—lts remarkable fa- 

culty of correcting bad air, and of rendering in the 


day again wholefome the air which was contaminated 


by it at night, exp. 50. 58.- N of air- 
bubbles from the leaves, p. 20. a 

Fitriolic acid. Its effect upon i iron, p. 120, 

Fulvaria, See Atriplex. 


Water. 
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W. 


Water. The nature of its air inveſtigated, -p. 24. 


5 Yields by itſelf dephlogiſticated air, p. 22.— 8 


changeable into dephlogiſtigated air, p. go. 128. 


Pump- water obſtructs the leaſt the dephlogiſticated air 


oozing out of the leaves, p. 83.—Effect of boiled water 
upon plants, p. 85.— Effect of diſtilled water, of 
river, and rain water, exp. 24.— Of water impreg- 
nated with fixed air, p. 84. exp. 98. Water warmed 
by the ſun loſes its power of promoting the production 
of dephlogiſticated air from plants, p, 289, p. 289.— 
But this faculty is again reſtored by cold, ibid. 
Water-pepper. See Perficaria uren. 
Walnuts contaminate air, exp. 91. | 


* 


Walnut leaves. The quantity and quality * their air 


examined, p. 35.—Their air in the ſhade, exp. 46. 
Very apt to contaminate common air in the dark, 
3 exp. 119.— But mend it again by day, exp. 50. 
Willew leaves. Their air, exp. 2. 20. 25, 26. 28. 
Their air in the ſhade, exp. 48,—Contaminate com- 
mon air by night, and mend it again by day, p. 50. 
Wind may perhaps affect the ſalubrity of air, p. 35. 120. 
Vinter. Its cold checks the general tendency to cor- 
ruption of different ſubſtances, p. 142.—and even 
that of the ſubſtance of air itſelf, p. 290. 
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Teau- tree, or Taxis, its air by night, exp. 37. 
Young Perſons. If wholeſome for old people to ſleep 
with young, p. 134. | 
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